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I.  COMPLETE  MECHANIZATION  IN  ALL  BRAI'ICHES  OF  AGRICUL'fURE 


[Follcwing  is  a  translation  of  an  artS.cle  by  I.  Polevodin,  Chief 
Designer,  Administration  of  Agriculture  Machine  Building, 
Rostovskiy  Sovnarkhoz,  in  the  Russian-language  newspaper  Molot 
(Hammer),  Rostov-na-Donu,  5  February  1960.] 


A  scientific  technical  meeting  for  drawing  up  coordinated  recom¬ 
mendations  on  the  long  range  development  of  designs  of  agricultural^ 
machines  ended  recently  in  Rostov.  It  was  called  by  the  State  Committed; 
on  Aiitomation  and  Machine  Building  of  ilie  Council  of  Ministers  USSR, 
Gosplan  USSR,  and  the  Rostovskiy  Sovnarkhoz.  Scientific  officials  of 
ir joitutes,  designers  of  agricultural  machine  building  plants,  agricul¬ 
tural  mechanizers,  and  sovnarkhoz  representatives  participated  in  the 
meeuing,  as  has  already  been  reported  in  Molot. 

Comrade  Krasnichenko,  director  of  the  All-Union  Institute  of  Agri¬ 
culture  Machine  Building,  and  Comrades  Zhuk  and  Gerasimov,  candidates  cf 
sciences,  and  other  comrades  delivered  reports  at  the  meeting.^  The 
reporters  and  speakers,  who  spoke  at  sections  and  plenary  sessions, 
noted  unanimously  that  we  have  the  chance  to  complete  the  mechanization 
of  agricxilture  in  the  next  19  years  and  thus  to  successfully  inclement 
the  decisions  of  the  December  Plenum  of  the  Central  Committee  CPSU. 

The  December  Plenum,  as  is  well  kncwn,  set  forth  a  grandiose  pro~ 
gram  for  a  further  rise  in  the  country’s  agriculture.  The  task  has  been 
set  for  industrial  officials  —  to  accelerate  the  tempo  for  equipping 
kolkhozes  and  so^diozes  with  new  machinery  for  complete  mechanization  and 
on  this  basis  to  reduce  significantly  the  time  needed  to  do  agricultural- 
work  and  to  raise  the  general  culture  of  fanning.  Ihe  personnel  of ^ 
many  design  bureaus,  including  designers  of  Rostsel ’mash/Rostov  Agricul¬ 
tural  Machine  Building  Plant/,  the  Taganrog  Self-Propelled  Combine  Plants 
Krasnyy  Aksay,  and  the  scientists  of  institutes  are  now  working  on  a 
solution  to  this  task. 

The  production  of  grain  is  one  of  the  main  problems  in  agricultui’ j.-. 
ihis  is  perfectly  understandable.  We  have  about  60  percent  of  our 
planted  area  in  grain  crops.  The  process  of  harvesting  grain  has  been 
mechanized.  The  combine  method  is  the  main  method  of  harvesting.  Ihe 
S-6,  Rai-8,  and  other  combines  proved  to  be  good  in  their  time.  The 
SK-3  self-propelled  combine  replaced  them  and  it  is  undotistedly  better 
at  harvesting  grain  than  the  old  type  combines.  However,  the  problem 
of  harvesting  grain  has  not  yet  been  fully  solved. 


la.  M.  Zhuk,  head  of  the  laboratory  of  mechanization  of  grain  lia.;*- 
vesting  of  the  All-Union  Institute  of  Mechanization,  was  correct  when  he 
said  at  the  meetings 

— ¥e  can  not  close  our  eyes  to  the  fact  that  a  series  of  rayons 
in  our  country,  such  as  rayons  of  the  Central  Chernozem  Belt,  the 
Northwest  [Economic  Region],  the  forest  district  (Poles ‘ye),  and  the 
Far  East,  where  tens  of  millions  of  hectares  are  planted  in  grain  crops, 
are  not  provided  with  combines. 

Only  in  the  near  future  will  agriculture  of  the  Far  East  begin  to 
get  self-propelled  crawler  tractors.  Work  is  going  slowly  on  the  devel¬ 
opment  of  a  direct-flow  ccmbine  for  the  Northwest  [Economic  Region]. 
Rayons  in  the  foothills  of  the  Caucasus,  the  Crimea,  and  the  Transcar- 
pathians  do  not  possess  the  machinery  necessary  fta*  the  harvesting  of 
grain.  Mechanizers  malce  great  demands  on  the  quality  of  self-propelled 
combines  produced  by  our  plants  —  Rostsel'mash  and  the  Taganrog  Com¬ 
bine  Plant. 

•  It  was  pointed  out  at  the  meeting  in  particular  that  the  machines 
being  produced  have  been  poorly  automated  as  regards  operation  and  that 
the  self-propelled  combine  impedes  the  harvesting  of  straw,  because 
during  operation  it  scatters  small  heaps  of  straw  into  poorly  formed 
rows.  Designers  intended  that  one  man  should  tend  the  SK-3  self- 
propelled  combine,  but  in  the  majority  of  cases  two  men  tend  it.  The 
cost  of  this  machine  is  still  high  and  consequently  its  economic  effi¬ 
ciency  is  low. 

That  is  why  it  is  necessary  to  continue  work  on  the  improvement 
of  the  design  of  the  self-propelled  combine.  It  should  be  kept  in 
mind  in  this  regard  that  tiiis  machine  will  be  operating  in  agriculture 
for  a  long  -time  to  come. 

The  meeting  declared  itself  for  the  use  in  agricultxire  of  mounted 
and  soni-mounted  ccmbines.  In  this  regard,  mention  was  made  of  the 
feasibility  of  using  the  SSh-65  self-propelled  cha.ssis  in  agriculture^ 

All  the  operations  of  working  the  soil  have  how  been  mechanized 
in  agriculture.  ITailer  and  mounted  machines  —  plows,  cultivators, 
disc  harrows,  tillers,  etc.  -—  are,  used  extensively  here.  However, 
as  was  noted  at  the  meeting,  the  load  for  one  machine  in  the  USSR  is 
significantly  more  than  abroad.  For  that  reason,  it  is  necessary  to 
increase  the  inventory  of  soil  working  machines  and  to  achieve  an  in¬ 
crease  in  their  operating  speeds.  By  1965,  the  forward  speeds  will 
increase  to  8-9  km/hr  and  this  will  make  it  possible  to  raise  the  pro¬ 
ductivity  of  the  machines  significantly. 

A.  V.  Krasnichenko,  director  of  the  All-Union  Institute  of  Agri¬ 
cultural  Machine  Building,  said  at  the  meeting  tixat  in  the  next  10 
years  the  speed  of  plowing  and  other  soil  working  processes  should  be 
brought  up  to  15-16  km/hr. 

This  has  a  direct  relationship  to  the  designers  of  the  Krasr^ 
Aksay  Plant.  They  should  labor  creatively  on  the  development  of  those 
operating  parts  of  cultivators  that  will  contribute  to  the  further 
development  of  the  country’s  agriculture. 


As  a  result  of  the  four-day  meeting,  participants  generalized  the 
dcv.aeatS.c  experience  of  agricultural  machine  building  and  offered  their 
reooirmendations  for  the  next  15  years.  'Jhe  meeting  suggested  that  all 
research  vrork  and  experimental-design  work  be  directed  to  the  creation 
of  mounted  machines  for  tractors  and  self-propelled  chassis,  and  also 
to  uhe  creation  of  s®ni-mounted  and  self-propelled  machines,  operated 
by  one  man  and  designed  for  work  at  high  speeds. 

Windrowers  and  self-propelled  mounted  or  semi-mounted  pickup 
combines  will  be  used  extensively  in  the  two-stage  harvesting  of  grain. 
For  harvesting  straw  and  chaff,  it  has  been  recommended  to  use  sweep 
rakes  in  set  with  a  tractor  hay  shock  carrier  and  hsQr  stacker  and  to 
use  hay  stack  formers  that  mechanically  distribute  and  pack  the  straw/. 

It  is  recommended  that  scientific-research  work  and  experimental- 
de.3?.gn  work  be  directed  to  the  development  of  an  efficiently  designed 
ire  aping  machine  that  packs  the  gr  ain  plants  into  well  ventilated,  tent 
shaped  rolls  for  the  two-stage  harvesting  of  the  crop.  New  means  and 
methods  of  harvesting  grain  crops  will  be  sought  after.  It  is  planned 
to  increase  scientific  research  work  in  the  direction  of  the  intensi¬ 
fication  of  technological  processes  of  cleaning  and  drying  grain  and  of 
organizing  new  universal  high-production  machines  and  aggregates  for 
these  purposes. 

The  Decenber  Plenum  of  the  Central  Committee  CPSU  has  called  for' 
an  i.ncrease  in  the  production  of  grain  to  10-11  billion  poods  per  year. 
The  successful  implementation  of  this  task  will  depend  not  only  on 
agri'.cultural  workers,  but  also  on  our  designers  and  the  industrial 
officials  of  the  Don,  Their  job  is  to  create  first  class  machines  thsb 
operate  at  high  speeds  and  to  equip  the  country's  agricultiire  with 
these  machines. 


II.  IMPROVED  mCHINBS  FOR  AGRICULTURE 


[Following  is  a  translation  of  an  unsigned  article  in  the  Russ¬ 
ian-language  newspaper  Promyshlenno-Ekonomicheskaya  Gazeta 
(Industrial  Economic  Gazette),  Moscow  16  December  195?.] 


The  workers  of  our  country  are  actively  preparing  for  the  opening 
of  the  December  Plaium  of  the  Central  Committee  CPSU, 

USSR  agricultural  workers  are  celebrating  die  Plenum  with  great 
successes.^  Thousands  of  kolkhozes  and  sovkhozes,  entire  oblasts,  krays.,, 
and  republics  this  year  are  fulfilling  delivery  plans  to  the  state  of 
grain,  meat,  milk,  cotton,  wool,  and  other  agricultural  products  ahead 
of  time.  Indeed  this  year  was  unfavorable  as  far  as  meteorological  con¬ 
ditions  are  concerned. 

Great  merit  in  die  development  of  kolkhoz  and  sovkhoz  production 
belongs  to  the  agricultural  mecdianizers  who  used  their  machinery  intell¬ 
igently* 

"Our  machine  building  industry,  said  N.  S.  Khrushchev  at  the  21st 
Party  Congress,  will  equip  agriculture  with  even  better  machines,  which 
vrill  allow  kolkhozes  and  s  ovkhozes  to  obtain  more  output  with  fewer 
expenditures  of  labor  and  money*  For  this  purpose,  it  is  necessary  to 
accelerate  work  on  the  creation  of  machine  systems  for  the  conplete 
mechanization  of  working  cotton,  sugar  beets,  potatoes^  vegetables,  and 
other  crops*” 

Scientific  research  institutes  and  design  bureaus  and  plants  of 
agricultural  machine  building  are  continuously  working  on  the  develop- 
:uents  of  these  machines*  Thus,  cotton  growers  have  received  the  new 
KhVS-1.2  machine  which  gathers  up  to  12  tons  of  cotton  pa?  day  and 
takes  the  place  of  many  pickers.  Modem  machinery  is  also  being  devel¬ 
oped  for  harvesting  potato  fields*  In  addition  to  the  KGB-2  trailer 
combine,  the  KVN-2  vibrating  mounted  potato  picker  and  also  the  KUE-2 
potato  picker  have  been  designed.  The  latest  machinery  will  also  make 
it  possible  to  mechanize  such  a  labor  consuming  process  in  agriculture 
as  loading  and  vinloading  operations.  For  example,  the  BU-60  grain 
.i.oader  has  been  designed.  It  reduces  labor  expenditures  in  loading 
operations  13  times  as  compared  with  ZP— ijO  grain  loader  liiat  is  now  in 
experience.  New  machinery  is  being  developed  for  beet  growers,  vege¬ 
table  growers,  and  those  in  other  branches  of  farming. 

Great  inadequacies  have  still  not  been  eliminated  however  in  the 
operation  of  a  number  of  scientific  research  institutes  and  enterprises. 
Wot  long  ago  the  Taganrog  designers  created  a  machine  that  has  great 
maneuverability  and  it  was  extremely  convenient  in  service  —  the  SK-3 
combine* 


But  betreOT  the  design  plan  and  performance  there  was  a  great  dif¬ 
ference.  In  the  last  two  months,  more  than  four  thousand  written  com- 
plaints  have  been  made  against  the  lew  quality  of  production  of  this 
machine  by  the  Taganrog,  Rostov,  and  Krasnoyarsk  plants. 

The  most  vulnerable  subassemblies  and  parts  in  -ttie  new  combine 
are<  the  SIM-7  engine  produced  by  the  Khar'kov  Serp  i  Molot  Plant,  the 
pistons  manufactured  by  the  Avtotraktordetal’  Plant  (Tambovskiy  Sov- 
narkhoz),  lines  manufactured  by  the  Sinarskiy  Plant  (Sverdlovskiy  Sov- 
narkhoz),  and  V-  belts  from  the  Yaroslavl’  Indus tilal  Rubber  Products 
Plant.  Many  parts,  which  the  combine  plants  make  themselves,  are  also 
uiireliable. 

Numerous  commissions  have  unanimously  established  that  more  than 
2C  improvements  should  be  made  in  order  that  the  SK-3  combine  finally 
becomes  a  macMne  meeting  present  requirements. 

Unfortunately,  iiie  SK-3  is  not  the  only  one  that  has  been  unsuc¬ 
cessful. 

Hie  low  quality  of  production  of  models  of  new  self-pi’opelled 
chassis  by  the  Vladimir  and  Lipetsk  plants  should  also  be  noted. 

Agricultural  mechanizers  remember  unkindly  the  KRN— J4..2  cultiva¬ 
tor  manufactured  in  the  Tatarskiy  Sovnarkhoz,  the  RZh-1.7  manure 
spreader  (zhizhepazbrasyvatel’ )  produced  by  the  L’ vovsel’mash  Plant, 
the  ZhB-li«6  reaping  machine  of  the  Tula  Combine  Plant,  the  straw- 
ensilage  cutter  manufactured  by  the  Kurgansel’mash  Plant,  the  potato 
digger  of  the  Estonian  Voyt  Plant,  etc. 

All  this  testifies  to  the  need  of  greatly  improving  the  quality 
of  designing  and  maniifacturing  machines. 

A  number  of  sovnarldiozes,  especially  the  Tul'skLy,  Kiyevskiy, 
and  Dneprepetrovskiy  sovnarkhozes,  violate  the  decree  confirmed  by 
GNTK,  [State  Scientific  Technical  Committee]  of  the  USSR  on  the  pro¬ 
cedure  for  developing,  manufacturing,  and  testing  experimental  models 
of  agricultural  machinery. 

A  characteristic  example.  The  SK0SSh-2.8K  combination  vegetable 
check-row  planter  designed  by  the  Krasnaya  Zvezda  Plant  of  the  Kiyev¬ 
skiy  Sovnarkhoz  should  have  been  sent  for  testing  at  the  beginning  of 
April,  i.e.  by  the  beginning  of  planting.  It  was  sent  on  the  5th  of 
June.  It  had  been  proposed  that  it  be  tested  in  the  planting  of  30 
hectares  of  vegetables.  Actually  it  was  restricted  to  7  hectares  and 
then  in  the  planting  of  com.  All  the  same,  in  the  test  certifica¬ 
tion  they  acknowledged  the  possibility  of  accepting  the  planter  for 
series  production,  if  the  faults  that  had  been  noted  were  eliminatedo 
Incidentally  more  than  two  dozen  were  found. 

The  established  procedure  for  conducting  tests  of  new  agricul¬ 
tural  machinery  should  be  rigidly  adhered  to.  Each  machine  should  be 
sent  to  the  test  station  at  appropriate  agricultural  periods,  after  it 
has  vttidergone  all  the  plant  tests. 


Our  designers  have  a  great  debt  to  the  animal  husbandry  raisers, 
especially  those  in  the  arid  regions  of  our  country.  They  need  high- 
quality  water-hoisting  mechanisms,  movable  watering  stations,  water 
carriers,  and  pumping  equipment .  However,  the  development  of  machines 
for  the  complete  mechanization  of  operations  in  animal  husbandry  is 
lagging. 

Important  problems  stand  before  the  creators  of  new  agricultural 
machinery.  Each  scientific  research  institute,  design  bureau,  and 
plant  during  ihis  time  of  preparing  for  the  Pleniim  must  even  more  raise 
their  creative  activity,  search  out  and  utilize  every  possibility  for 
increasing  the  output  of  modern  agriculture  machinery# 

The  Stalingrad  tractor  builders  are  a  worthy  example.  Kiey  are 
making  a  persistent  effort  to  produce  3,000  tractors  and  12  million 
rubles  of  spare  parts  above  the  plan  this  year.  The  Stalingrad  tractor 
builders  in  I960,  in  spite  of  an  increased  assignment,  are  obligated  to 
produce  three  thousand  machines  above  the  plan  and  they  have  called 
upon  other  tractor  plants  in  the  country  to  follow  their  example. 

To  mulate  this  initiative  of  giving  kolkhozes  and  sovkhozes 
more  modern  machinery  is  the  patriotic  duty  of  all  workers  in  the  agri¬ 
cultural  machine  building  industry. 
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III.  EXPANSION  OF  THE  PLANTING  OF. FpDDm  LEGUMES 


[Following  is  a  translation  of  an  article  by  M.  P»  Yelsukov, 
Corresponding  Member,  VASKhNIL  (All-Union  Academy  of  Agricul¬ 
tural  Sciences  imeni  Lenin),  in  the  Russian-language  periodical 
Zhivotnovodstvo  (Animal  Husbandry),  Moscow,  March  I960,  Pages 

W-^3*T  ^ 


The  presence  of  albumin  in  fodders  is  closely  connected  with  the 
specific  composition  of  plants.  An  increase  in  the  total  harvests  of 
fodders  by  the  yield  of  such  highly  productive  crops  as  com  in  no  way 
eliminates  the  problem  of  increasing  the  planting  of  high  albumin  crops » 
The  amount  of  fodders  and  their  qualitative  side  should  be  decided  in  a 
different  way  in  the  various  zones,  depending  on  a  whole  range  of  con¬ 
ditions.  However  no  place  should  forget  about  the  production  of  vege¬ 
table  albumin  —  the  basis  of  a  rich  diet  for  livestock. 

A  number  of  republics  and  oblasts  are  successfully  deciding  the 
■orcblem  of  increasing  fodder  albumin  by  planting  fodder  legumes.  Accord 
ing  to  the  reports  of  experimental  institutions  and  of  kolkhozes  and 
sovkhozes,  fodder  legumes  are  being  planted  successfully  in  the  West  aiid 
Southwest  USSR,  in  Belomssia,  in  the  Ukraine  on  the  right  bank  of  the 
Dni.eper  River  (Pravoberezhnaya  Ukraine),  in  the  western  approaches  to 
the  Urals  in  the  central  non-chemozem  and  chernozem  oblasts,  in  moun¬ 
tainous  regions  of  Central  Asia  .and  the  Transcaucasus,  and  also  in 
Siberia  and  the  Far  East.  To  ensure  livestock  with  vegetable  albumin, 
broad  beans  can  be;  supplied  in  all  regions  of  lupine  growing  and  the 
two  do  not  contradict  each  other.  If  lupines  do  well  on  light  sandy 
and  sandy  loam  soils,  then  broad  beans,  on  the  other  hand,  do  well  dn 
more  firm  loamy  soils.  Figuratively  speaking,  legumes  are  lupines, 
but  on  firm  scd.ls.  !Ihese  two  crops  as  it  were  complonent  each  other. 

According  to  pur  data,  leguminous  grain  contains  31  percent 
albimiin.  There  are  varieties  in  which  the  content  of  albumin  is  even 
higher..  • The  following  results  were  obtained  by  the  Institute  of  Fodders 
when  comparing  beans  for  grain  with  other  leguminous  crops  (table). 

Legumes  are  in  first  place  as  regards  the  harvest  of  albumin 
according  to  calculations.  It  is  interesting  to  note  that  the  insti¬ 
tute  did  not  get  a  legisne  grain  yield  less  than  20  centners  per  hectare 
according  to  data  computed  over  a  number  of  years.  The  lygevaskaya 
Experimental  Station  in  the  Estonian  SSR  gets  a  legume  grain  yield  of 
up  to  50  centners  per  hectare.  Yields  of  30-itO  centners  per  hectare 
are  well  known  in  practice. 


7< 


Content  of  Albumin  in  the  Grain  Yield  of  Various  Cr<^ 


Crop  Grain  Yield  (centners^ectare)  Albianin  {%) 

Total 


In  Leguminous 
Component 

In  Cereal 
Ccanponent 

Vetch  and  Oats 

lit.  8 

29.62 

12,0 

Fodder  Peas  and  Oats  lli.8 

23.9li 

12.0 

Yellow  Lupine 

13.7 

40.87 

Broad  Beans 

28.3 

31.25 

Legumes  can  be  used  as  fodder  for  livestock  not  only  as  a  type  of 
grain,  but  also  as  a  type  of  ensilage.  Die  addition  of  leguminous 
plants  when  they  are  ripening  to  ensilage  containing  carbohydrates  makes 
it  possible  to  obtain  excellent  ensiled  fodder,  suitable  for  all  typec; 
of  livestock,  but  also  fodder  rich  in  albumin.  About  10  kg  of  digesti¬ 
ble  protein  is  contained  in  100  kg  of  such  ensilage  in  its  dry  state. 

It  is  also  well  known  that  green  fodder  legimie  plants  can  be  used 
as  fodder  for  hogs  when  they  are  pastured.  This  plant  can  be  xised  on 
a  green  conveyer  for  the  hogs. 

In  addition  to  the  qualities  mentioned,  legumes  at  the  same  time 
can  be  included  in  that  number  of  first  class  forerunners  for  other 
crops.  Ihe  conbination  of  their  nitrification  cspacity  with  the  high 
content  of  albumin  in  the  grain  is  evidence  of  the  great  advantage  of 
legumes  over  a  number  of  other  cixps.  It  is  possible  to  judge  the 
nitrification  capacity  of  legumes  by  the  following  data,  obtained 
experimentally  in  our  institute.  The  amount  of  nitrates  (in  mg  of 
nitrogen  per  1  kg  of  soil)  was:  after  legumes-5.02,  after  fodder  peas 
and  oats-h>i)h}  and  after  vetch  and  oats-h.72.  ; 

Because  the  question  has  been  raised  about  the  extensive  plant¬ 
ing  of  fodder  legumes,  special  attention  should  be  devoted  to  the  pro¬ 
duction  of  their  small  seed  shapes .  Their  planting  can  be  mechanized 
by  the  use  of  ordinary  grain  planters  with  wide-row,  dense  sowing.  Or  b;* 
the  use  of. planters  that  are  used  for  corn  planting  using  the  check¬ 
row  method.  Our  ejqperimehts,  made  in  19?9»  show  that  the  check-row 
method  of  planting  legumes  should  be  the  main  one  when  planting  them 
for  fodder  purposes.  ¥e  planted  legumes  by  the  check-row  method  in  a 
So  X  So  cm  pattern:  one,  two,  three,  four,  and  five  grains  per  hill. 

In  view  of  the  tendency  of  legumes  to  branch  out,  there  were  more 
fertile  vj.nes  in  each  hill  as  a  final  result. 


Ihsn  doing  tiiis,  the  beat  results  were  obtained  Tiihen  grains  were 
planted  per  hill.  In  addition  to  the  high  yield,  there  was  a  rapid 
ripening  of  the  plants.  This,  as  is  well  known,  is  snore  iss^soi’tant. 

The  use  of  small-seed  forms  of  legumes  with  an  absolute  weight 
of  about  hOO  grams,  when  they  are  check-row  planted,  require  a  total 
of  80-90  kg  of  seed  per  hectare  instead  of  180-200  kg,  when  there  is 
\/ide-row  dense  planting.  The  yield  of  grain  does  not  decrease.  This 
is  one  of  the  most  important  advantages,  because  the  expenditure  of 
nlanting  material  decreases  two  times. 

The  combined  planting  of  legumes  with  corn  can  be  worthwhile 
(the  planter  plants  com  in  one  pass  and  in  the  otlier,  legumes)*  !Ihe 
harvesting  of  such  a  nnjced  crop  for  silage  can  be  done  by  going  across 
the  rows  opposite  to  the  wsy  it  was  planted  and  thus  the  crop  is  mixed 
before  it  is  loaded  into  the  silo.  This  method  of  planting  and  harvest¬ 
ing  malces  it  possible  to  enrich  the  corn  plants  with  albumin  by  means 
of  legumes* 

Good  results  have  been  obtained  by  us  in  esgjerimental  planting  by 
planting  beans  with  sunflowers,  vetch,  and  oats.  It  is  wise  to  plant 
than  with  such  leguminous  plants  as  vetch  and  fodder  peas  which  need 
supnort  during  the  vegetation  period.  Such  a  mixture,  consisting  of 
leguminous  components,  is  extremely  rich  in  albumin  and  can  be  used  in 
repeated  plantings. 

As  regards  the  agricultural  techniques  of  raising  high  yields  of 
fodder  legumes,  it  can  put  outlined  in  the  following  ways  in  crop  rota¬ 
tion  legumes  are  put  in  after  the  plants  that  have  gotten  orpnic  fer¬ 
tilizer*  The  working  of  the  soil  pidor  to  planting  is  done  in  the 
same  way  as  for  other  crops  planted  in  the  spring*  Legumes  respond  we.;! 
to  the  combined  application  of  phosphorus-potassium  fertilizers  and 
especially  to  the  liming  of  soils  with  excess  acidity. 

When  raising  legumes  for  grain,  they  are  planted  in  the  spring  at 
the  same  lime  as  the  early  grain  crops.  Late  planting  is  worthwMle 
only  for  getting  green  plants.  The  seeds  of  legumes  can  be  put  into 
the  ground  rather  deeply  —  5-6  cm.  As  was  indicated  previously,  the 
check  row  method  is  the  best  way  of  planting  legumes.  The  arrangemsiu 
of  the  plants  can  be  60x60  and  even  70x70  when  there  are  four-five 
grains  per  hill. 

Ordinarily  one  and  a  maximum  of  two  between  row  workings  length¬ 
wise  and  crosswise  is  sufficient  for  beans,  because  growth  in  the  first 
period  after  germination  is  rather  rapid  and  the  rows  close  up  quickly. 

The  fact  that  small  areas  of  fodder  legumes  are  not  planted  by 
mechanized  means  can  be  attributed  to  the  fact  that  to  a  great  extent 
large  seed  shapes  are  used  as  garden  crop.  The  use  in  planting  of 
small-seed  beans  will  eliminate  this. 

The  amount  of  labor  for  harvesting  and  drying  is  another  reason 
for  slowness  in  plsuiting  beans,  since  all  leguminous  plants,  including 
fodder  legumes,  quickly  become  moldy  and  spoil  if  they  are  not  dried 
adequately. 
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Fodder  legumes  can  be  stored  successfully  by  putting  than  in  a  silo 
irrespective  of  the  vegetation  period,  but  not  later  than  the  waxen 
stage#  It  is  possible  to  harvest  by  ensilage  and  grain  combines.  As 
regards  to  seed  grain,  it  is  necessary  to  leave  a  seed  area  of  not 
more  than  2.5~3  hectares  in  order  to  ensure  the  planting  of  100  hec¬ 
tares.  It  is  possible  to  harvest  the  grain  yield  from  such  an  area 
on  time  and  to  bring  it  up  to  planting  conditions  by  ordinary  means. 

It  is  desireable  to  check  the  drying  process  of  the  beans  by 
putting  the  grain  crops  with  dry  straw  into  stacks.  The  thrashing 
then  can  be  done  in  a  peilod  when  all  the  other  work  has  been  done. 

Ihe  job  now  is  to  e:?)and  the  planting  of  small-seed  beans  as 
an  extremely  valuable  high— albumin  crop  for  livestock  fodder  in  addi— 
id. on  to  high-yield  fodder  crops.  Together  with  an  expansion  in  the 
planting  of  beans^  it  is  necessary  to  perfect  the  agricultural  tech¬ 
niques  of  working  them  in  accordance  with  soil  and  climatic  conditions. 
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IV.  SINTHEnC  SUBStriUTE  FOR  ALBUMIN 


[Followirig  is  a  trkislation  of  an  article  by  I.  Matus,  Chief 
Zootechni-cian,  Luganskaya  Oblast  Adtidnista:‘atiori  of  Agriculture, 
in  the  Russian-language  periodical  Kolkhoznoye  Proizvodstyo 
(Kolkhoz  Production),  Mosccfw,  No  12,  Deceniber  ^9,  Pages  2h-^7.] 


It  is  possible  to  replace  up  to  2^-30  percent  of  the  albumin  in 
the  daily  ration  of  ruminants  with  xirea  according  to  information  sup¬ 
plied  by  scientific  research  institutes  and  kolkhozes  and  sovkhozes. 
Production  tests  on  feeding  urea  to  cows  and  calves  have  been  made  in 
kolkliozes  of  the  Luganskaya  Oblast  in  order  to  study  the  effective¬ 
ness  of  using  it  for  fodder.  They  are  now  feeding  urea  to  more  than 
12,000  cows  and  17,000  calves  in  farms  of  kolkhozes  of  the  oblast. 

They  mix  urea  with  various  fodders,  but  most  often  with  silage. 
UShen  doing  this,  the  norms  and  rules  of  feeding  are  strictly  adhered 
to.  They  give  100-120  grams  of  xirea  to  one  cow  per  day  on  the  aver¬ 
age,  and  30-IjO  grams  per  centner  of  weight  to  the  calves.  Ihey  accus¬ 
tom  the  livestock  to  the  urea  gradually,  at  first  small  doses  (10-1^ 
grams  per  day  per  head)  are  given,  then  gradually,  in  7-8  days  for 
grown  animals  and  10—12  for  the  young  animals,  the  full  amount  is 
given.  The  first  2-3  days  fodder,  mixed  with  urea,  is  given  once  a 
day,  and  then  2-3  times. 

They  mix  dry  urea  or  a  solution  of  it  both  with  concentrates  and 
with  silage.  TUhen  mixing  dry  urea,  they  grind  it  up,  making  sure  that 
all  the  lumps  are  pulverized.  When  making  a  solution,  5  liters  of 
warm  water  (i|0-60  degrees)  is  hsed  for  a  kilogram  of  urea.  The  solu¬ 
tion  is  filtered  through  two  layers  of  gauze  or  through  a  fine  strainer 
and  diluted  with  cold  water  to  an  extent  necessary  for  the  normal 
moistening  of  the  fodder.  When  moistening  silage,  it  is  not  necessary 
to  dilute  the  concentrated  solution. 

Wooden  boxes  measuring  1.30  x  JO  x  kO  centimeters  are  used  for 
mixing  urea  with  concentrated  fodders  (kontskormy) .  The  solution  is 
prepared  not  more  than  an  hour  before  the  fodder  is  moistened.  The 
solution  should  not  be  prepared  earlier,  because  the  urea  will  separ¬ 
ate  out  with  liberation  of  ajsraonia  gas.  The  moistened  fodder  is  fed 
to  the  livestock  immediately. 

Urea  is  used  from  the  start  of  the  time  livestock  are  kept  in 
stalls  in  the  Rodina  Kolkhoz  of  the  Novo-AydarskLy  Rayon.  The  cows  in 
the  kolkhoz  are  fed  as  follows  (kilograms  per  head  during  a  day): 
meadow  hay-2,  ground  com  stalks-6,  corn  silage-30,  sunflower  oil 
cake-O.ii,  ground  com  ears-2.6.  In  such  a  ration  there  are  11.53 
fodder  units  and  869  grams  of  digestible  albumin  -  76  grams  per  fodder 
unit.  With  an  average  daily  milk  yield  of  12.3  kg,  11.5  fodder  vinits 
and  1,200  grams  of  albumin  are  required  per  head  per  day.  Thus,  there 
ai’e  331  grams  of  albumin  short  in  the  ration. 
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They  have  compensated  for  the  lack  of  albumin  in  the  diet  by  the 
addition  of  urea.  Two  groups  of  cows  were  selected  for  the  experiment 
with  a  similar  lactation  period,  daily  milk  yield,  and  v/eight  12 
animals  in  a  group.  They  gave  100  grams  of  urea  a  dsQT  to  each  cow. 
They  were  fed  a  full  dose  on  the  tenth  day  after  the  start  of  the 
experiment.  This  is  how  the  average  daily  milk  yield  of  the  cows  in 
the  experimental  (opytnaya)  and  check  (kontrol'naya)  groups  changed 
(see  following  table) 


Average  Daily  Milk  Yields  of  Cows  in  Experimental  and  Check  Groups 

(in  liters  per  head) 


Periods 

Experimental  Group 

Check  Group 

Prior  to  the  feeding  of  urea 

13.2 

13.2 

Fifth  day 

13.5 

13.1 

Tenth  day 

lli.l 

13.3 

Twelfth  day 

llt.O 

13.3 

Fourteenth  day 

lii.2 

13.2 

fifteenth  dsy 

ili.5 

13.1 

Sixteenth  day 

lh.7 

13.3 

Seventeenth  day 

15.0 

13.ii 

Twentieth  day 

lli.8 

13.2 

Milk  yields  increased  during  the  15—17  days  after  the  start  of 
the  feeding  of  urea  and  later  on  remained  at  1.6-1.8  kilograms  higher 
than  in  the  check  group.  Ihen  the  urea  is  discontinued,  it  caused  a 
decrease  in  the  productivity  of  the  cows. 

All  the  kolkhozes  of  the  Movo-Aydarskiy  Rayon  are  now  using 
urea.  Kolkhozes  of  the  Verkhne-Teplovskiy  Rayon  are  also  having  good 
results,  where  the  milk  yields  have  increased  by  1-1.2  liters.  In 
the  Pobeda  Kolkhoz  of  the  Krasnodonskiy  Rayon,  the  Kolkhoz  imeni 
Zhdanov  of  the  Belokurakinskiy  Rayon,  the  Kolkhoz  imeni  Lenin  of  the 
Roven'kovskiy  Rayon,  and  in  many  others,  the  daily  milk  yields  increased 
by  1-1.5  liters  per  cow  after  lurea  rras  utilized. 
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Hie  use  of  urea  in  fattening  cattle  deserves  special  attention. 
The  ILoniintem  Kolkhoz  of  the  former  Novo-Astraldianskiy  Rayon  selected 
k^O  calves  for  fattening.  Hiey  added  urea  to  Ihe  daily  rations  of 
tlie  cattle  —  120  grams  per  head  on  the  average.  During  Mai*ch  19$9y 
the  daily  weight  gain  for  this  group  was  (as  computed  for  one  animal) 
10^0  grams,  whereas  in  the  check  group  the  average  daily  weight  gain 
did  not  exceed  670  grams. 

The  Put’  k  Kommunizm  Kolklioz  of  the  same  rayon  selected  two 
gi’oups  of  calves  6  months  of  age  and  older  -r--  30  calves  per  group. 

Hie  total  live  weight  of  the  calves  of  the  first  group  on  the  1st  of 
February  was  hf3h7  kilograms,  and  of  the  second  —  i»,517  kilograms. 
Urea  was  added  to  the  diet  of  the  animals  of  the  first  group,  and  the 
second  group  was  kept  under  similar  conditions,  but  it  was  not  fed 
urea.  During  February  each  calf  of  the  first  group  gained  an  average 
of  630  grams  per  day,  and  each  calf  of  the  second  group  395  grams. 

With  urea  used  on  a  wide  sCale  for  feeding  livestock,  there  is 
not  one  case  of  poisoning.  Animal  husbandry  workers  are  convinced 
how  effective  and  useful  it  is  to  use  synthetic  ^bstitutes  for  album¬ 
ins.  Work  is  now  being  done  to  simplify  the  methods  of  feeding  urea. 
It  is  very  convenient  and  economical  to  use  urea  for  enriching  corn 
silage  with  albumin.  It  is  better  to  add  urea  during  ensiling.  The 
tecluoique  is  quite  simple}  the  corn  ensilage  is  moistened  uniformly 
with  a  solution  of  urea  at  ensiling. 
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V.  TO  HASTEN  FULPILLMMT  OF  THE  DECigiOMS  OF  THE  21ST  PARIT  C0N(2ffiSS 

! 

AND  THE  JUNE  PLEJIUM  OF  THE  CENTRAL  COlillTTEE  CPSU 


[Following  is  a  translation  of  an  unsigned  article  in  the 
Russian-language  peidodical  Traktory  i  Sel*  khozmashiny 
(Tractors  and  Agricultural  Machines),  Moscow,  No  11, 
November  1959,  Pages  1-3 «] 


All  the  Soviet  people  have  received  the  decisions  of  the  21st 
Party  Congress  with  a  feeling  of  pride*  The  decisions  have  affiimied 
a  magnificent  program  of  development  for  all  branches  of  -the  economy 
during  1959-1965* 

Die  implementation  of  decisions  will  raise  the  industrial  pro¬ 
duction  of  our  socialist  economy  to  a  new  height,  will  ensure  a  fur¬ 
ther  rise  in  agriculture,  will  raise  the  material  well  being  of  the 
populace,  and  accelerate  the  building  of  a  communist  society. 

The  planned  increase  in  agricultural  output  will  make  it  poss¬ 
ible  to  fulljr  satisfy  the  growing  demands  of  the  populace  for  food 
products,  and  industry's  demands  for  raw  materials* 

The  expansion  of  mechanization  and  the  further  equipment  of 
kolkhozes  and  sovkhozes  with  modern  machinery  are  decisive  conditions 
for  the  development  of  agricultitre  during  the  Seven  Year  Plan* 

The  June  Plenum  of  the  Cenla^al  Committee  CPSU  has  pointed  out 
specific  ^Tays  in  its  decisions,  by  means  of  which  machine  building 
should  be  developed  to  ensure  fulfillment  of  the  program  of  develop¬ 
ment  of  the  economy  planned  by  the  21st  Party  Congress.  The  Plenum 
decisions  have  charged  tractor  and  agricultural  machine  building 
iidth  the  task  of  ensuring  agriculture  with  machines  that  improve  the 
complete  mechanization  of  working  and  harvesting  industiaal  crops, 
potatoes,  and  vegetables,  the  processing  and  drying  of  grain,  the 
harvesting  and  transport  of  staraw,  the  preparation  and  distribution 
of  fodder,  the  supplying  of  water  to  farms,  and  also  loading-unloading 
operations  in  agriculture. 

These  problems  can  not  be  solved  by  a  sinple  quantitative  increase 
in  the  output  of  machines  that  have  already  been  mastered. 

Designers  of  tractor  and  agricultural  machine  building  must  sooii 
develop  a  number  of  the  new,  most  important  machines  now  lacking  for 
the  improvement  of  complete  mechanization  and  carry  out  a  fundamental 
modernization  of  designs  of  a  large  number  of  machines  already  mas¬ 
tered  in  production. 

Both  newly  developed  and  modernized  agricultural  machines  and 
tractors  should  possess  high  indices  of  economic  efficiency,  ensure 
a  sharp  rise  in  labor  productivity,  and  contribute  to  a  growth  in 
yield  and  productivity* 


:  In  order  to  ensure  the  conplete  mechanization  of  agricultural  pro¬ 
duction  and  the  extensive  utilization  of  tractors  in  transport  opera¬ 
tions,  it  is  necessary  to  finish  structural  woiic  and  production  setup, 
and  to  master  the  output  of  .ttie  new  model  T-^6  and  T-70  cranler  trac¬ 
tors  in  1962,  and  also  iwdifications  of  them  for  operation  ai  moun¬ 
tain  slopes,  in  ■vinesrsurds,  arid  the  timber  economy. 

Hie  Bryanskiy  Soyharkhoz  must  increase  the  output  of  S-lltO 
crawler  tractors  and  t^e  Chelyabinskiy  Sovnscrkhoz  must  finish  work  on 
the  design  and  ensure  the  output  in  1959  of  the  first  experimental 
consignment  of  the  l)Er-250  di^el  electric  tractor  n^ch  has  320  horse 
power  in  carder  to  ensure  heavy  reclamation  and  construction  operations 
Old  to  mecihanize  .operations  in  irldusti*y. 

The  lipetskiy  Sovnarkhoz  and  the  design  bureau  of  the  lipetsk 
Hractor  Plant  must  in  accoi*dance  with  test  results  accelerate  the 
design  and  organize  the  series  production  of  self-propelled  chassis 
for  various  mounted  agprict^tural  machines  for  the  extensive  mechaniza¬ 
tion  of  cultivated  crops. 

It  is  necessary  .to  accelerate  the  design  and  organization  of 
series  production  of  the  SSh-li5  and  SSh-PS  self-propelled  chassis  that 
have  li5-50  horse  power  and  65-75  horsP  power  engines  for  use  with  grain 
harvesting  combines,  various  harvesting  machines,  self-unloading  plat¬ 
forms.  '  ■  " 

The  design  organizations  of  tractor  plants  and  NATI  still  have  a 
great  deal  of  work  to  do  on  raising  the  operating  speeds  of  tractors. 

It  is  necessary  to  increase  the  -transport  speed  of  irtieeled  trawitors  to 
22-25  km/hr  and  to  e^p  -them  with  specxLal  -transport  type  de-vices, 
de-vices  for  attaching  road-construction  machines  and  loaders,  and  also 
with  a  reverse  gear  and  it  is  necessary  to  ensure  the  more  extensive 
utilization  of  tractors  in  transport  operations. 

It  is  also  necessary  to  make  changes  in  the  transmission  and 
moving  parts,  to  improve  the  coupling  qualities  of  -vdieeled  tractors,  to 
adopt  a  force  feed  (nadduv)  for  modernizing  diesel  engines  and  increat- 
ing  -their  power,  to  reduce  the  size  and  weight  of  auxiliary  engine 
units  (air  cleaner,  fuel  and  oil  filters,  fuel  feed  apparatus,  and 
others),  and  to  develop  small  hi ^ly  effec-fcive  and  reliable  star-ters. 

It  is  necessary  to  accelerate  the  work  being  done  on  laiif^ng 
tractor  engines,  reducing  their  metal  consun^Jtion,  and  raising  fuel 
economy  and  service  life. 

Further  improvement  of  agricultural  machine  designs  -will  be 
acccmiplished  by  expanding  the  products-list  of  mounted  machines,  the 
creation  of  mounted  machines  for  self-propelled  chassis,  and  the 
utilization  of  a  three-section  system  of  assembling  cultivating  and 
planting  machines  with  tractors.  Simultaneously  measures  are  to  be 
taken  to  perfect  the  sys-bem  of  hydraulic  ppepatLon  of  mounted  and 
coupled  machines . 


Thereiore,  they  should  ensure  fulfillment  of  the  new  processes  requix’ea 
by  advanced  agricultural  engineering  and  reduce  losses  to  a^  minimum, 
i.e.  contribute  to  an  increase  in  the.  total  harvest  of  agricultural 
production. 

In  addition  to  these  most  important  ’^^iiiabive  indices,  new  and 
modernized  designs  of  tractors  md  egJ^cuitiiirai^  should  also 

have  a  minimxan  weight  in  order  tO  eMure  .the  ^^pssibili^  increasing 

the  output  of  machines  from  that  yolme  bf  'matejrials  that  has  been 
allpted  by  the  control  figures  for  ttte  needs  of  tractor  and  agricul¬ 
tural  machine  building  during  the  Seven  year  Plaii. 

These  general  trends  in  the  development  of  new  desi^s  and  in  the 
modernization  of  designs  of  tractors  and  d^icultiural  m!achi^  sbduld 
be  implemented  by  all  design  organizations  of  tractor  iand^^^ 
machine  building.  ^ 

Kie  clear-cut  specialization  of  head  desi©i  organizations  was 
^tablished  by  a  decision  of  the  govennindht  in  1958  and  each  of  them 
is  responsible  for  the  development  of  a  de:&nite  ^oup,  of  tractors  and 
agricultural  machines.  Ihe  fact  that  specialization, has  been  estab¬ 
lished  has  made  it  possible  to  propose  specific  tasks  to  each  head 
design  bureau.  ,  ■  '  '  '  '  '  ^  .  ? '[v':' . 

Guided  by  the  decisions  of  tiie  pecembe^  .Plenum  of  the  Central 
Committee  CPSC  in  1958,  the  decisions  of  the  21st  Party  Congress  and 
the  June  Plenum  of  the  Central  Committee  CPpU  in  1959,  head  design 
org^zations  since  the  end  of’  1958  and;  during  19159  have  intensified 
their  work  considerably,  and  ihcreased  their  personnel  and  es^erijnenocl 
production  bases.  This  has  improyed  their  work.  , 

To  ensure  fulfillment  of  the  ^signed  voliime  of  production  and 
design  work,  republics,  sovnarkhozes,  plants,  and  design  organizations 
must  do  a  great  part  of  this  work  in  a  short  period  of  time. 

The  oulgjut  of  wheeled  tractors,  Tid.th  a  sinft^ tan e^  rise  in  the 
nimiber  of  models  should  be  increased  in  "the  field  of  tractor  building 
during  -ftie  Seven  Year  Plan. 

The  Khar’kovskiy,  Lipetekiy,  and  Belorussian  SOvnarkhozes  and 
the  design  organizations  of  trad,tor  plants  togetheJ^  with  NAT!  [Motor 
Vehicle  and  Tractor  Scientific  Research  Institute]  should  accelerate 
design  development  and  ensure  the  output  of  four  types  (marka  of 
wheeled  tractors  and  the  output  of  the  TK-56  wheels  truck  tractor 
(tyagach).  •  " ,  • 

In  addition  to  the  development  of  new  designs,  of  crawier  trac¬ 
tors,  liiere  should  also  be  a  modernization  of  crawler  tractors  now 
being  produced  by  industry  and  a  further  inprovement  in'  their  techni¬ 
cal-economic  indices. 

In  place  of  the  obsolete  KDP-35  tractpr,  a  crawler  tractor  model 
will  be  developed  in  the  same  traction  power, class  on.  the  basis  of  a 
newly  designed  wheeled  tractor. 


It  is  also  necessary  to  raise  the  operating  speeds  of  machine 
Tiractor  units  in  plowing,  planting,  and  cultivating  to  6-9  km/nr  as 

against  km/hr  which  is  now  used.  u 

Designs  of  automatic  devices  for  operating  agricultural  mach¬ 
ines  and  units,  as  well  as  hydraulic  engines  for  operating  parts 
should  also  be  developed# 

Among  the  basic  measures  to  be  taken  for  certain  groups  oi 
agricultural  machine^  it  is  necessary  to  note:  ,  .  + 

Soil  working  machines  and  planting  machines  —  bring  the  out- 
put  of  mounted  plows  up  to  07  percent  and  the  output  of  cultivators 
up  to  93  percent  of  the  total  amount  of  them  produced  together  with 
an  eroansion  in  the  type  classification  of  plows,  cultivators,  and 
planters  including  planters  for  the  precision  planting  of  cotton  and 

Grain 'harvesting  machines  —  the  change  to  the  output  of  mounted 
combines  for  self-propelled  chassis  of  horse  power  and  65-75 

horse  power,  the  utilization  of  crawler  combines  and  combines  mounted 
on  chassis  with  drive  wheels  for  very  moist  regions,  and  also  of  com¬ 
bines  for  work  on  slopes,  of  combines  equipped  with  mounted  stackers 
and  presses,  with  attachments  for  harvesting  grain-leguminous  crops, 
sugar  beet  and  grass  seed  plants,  sunflowers,  soy,  and  others. 

It  is  also  necessary  to  ensure  the  development  and  production 
of  pneumatic  grain  cleaning  machines,  grain  loaders,  grain  cleaning 

machines  for  seed  grain,  and  driers.  .4.. 

Com  picking  machines  —  to  ensure  coii?>lete  mechanization  01 
harvesting  it  is  necessary  to  design  and  produce:  a  com  harvesting 
combine  mounted  on  a  self-propelled  chassis  that  breaks  off  the  ears, 
shucks  them,  and  grinds  the  stalks,  a  universal  corn  harvesting  com¬ 
bine  for  harvesting  corn  for  grain  and  ensilage,  and  a  number  of  other 

machines.  jj-*-  t 

Machines  for  harvesting  sugar  beets - to  ensure  additional 

measures  for  improving  the  designs  of  machines  being  produc^  and 
to  develop  new,  more  modern  designs:  a  beet  harvesting  combine  for  t 
continuous  harvesting  (potochnaya  uborka)  of  beets  without  hard  scrap-j 
ing  of  the  roots  when  loading  them  for  transport,  a  combine  that  tni>vj 
av/ay  the  beet  tops,  mounted  loaders  for  tractor  and  self-propelled 

chassis,  and  unloaders#  ^ 

Die  utilization  of  the  continuous  method  of  harvesting  beets 
using  new  machines  will  lower  labor  expenditures  to  7-8  man-days  p^ 

hectare#  •  v,  4.v. 

Machines  for  working  and  harvesting  cotton  —  to  finisn  une 

development  and  to  produce  a  complex  of  machines  for  completely 
mechanizing  the  process  of  raising  and  harvesting  tliis  crop  and  to 
replace  a  number  of  machines  now  being  produced  with  more  improved 
designs# 
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'Ihe  successful  fulfillment  of  the  production  plan  in  195^  by  tie 
vractor  and  agricultural  machine  building  industry  shows  that  the  astl 
nents  set  by  the  21st  Party  Congress  CPSU  on  equipping  agriculture  w:lt 
complete  mechanization  equipment  is  being  fulfilled  successfully,  how¬ 
ever  the  improvement  of  designs  and  the  raising  of  the  efficiency  of 
macldnes  are  being  implemented  still  at  an  unsatisfactory  tempo. 

The  forthcoming  Plenum  of  the  Central  Committee  CPSU  vdll  con¬ 
sider  the  state  of  the  mechanization  of  agricultural  production,  the 
equipment  of  kolkhozes  and  sovkhozes  with  improved  machines  and  will 
place  before  the  tractor  and  agricultural  machine  building  industry  a 
number  of  new,  more  complex  tasks  which  must  be  solved  for  a  further 
rise  in  the  country’s  agriculture. 

It  is  a  matter  of  honor  for  scientific  and  engineer-technical 
officials  of  industry  to  mobilize  all  their  energy,  initiative,  and 
creative  ability  to  solve  these  new  tasks  successfully  and  in  the  - 
shortest  possible  time. 
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VI.  HEtir  MACHINES  FOR  BEET  PRODUCTION 


[Following  is  a  translation  of  an  article  by  V,  I»  Voronezhskiy, 
Chief  Specialist,  GNTK  [State  Scientific  Technical  Committee], 
Council  of  Ministers,  Ukrainian  SSR,  in  the  Russian-language 
periodical  Tcaktory  i  Sel*khozmashiny  (Tractors  and  Agricul¬ 
tural  Machines),  Moscow,  No  11,  November  1959,  P^ges  2l;-26.] 


The  Ukrainian  Scientific  Research  Institute  of  Agricultural  Mach¬ 
ine  Building  (UkrNIISKhOM)  has  created  a  new  SKN-1.6  beet-harvesting 
combine  (fig.  l)  and  the  SKB  [Special  Design  Bureau]  of  the  Dneprope¬ 
trovsk  Agricultural  Machine  Building  Plant  —  the  SKF-2  beet  harvest¬ 
ing  combine  (fig.  2) 

The  SKN-1,6  and  SKP-2  two-row  trailer  beet  combines  are  used 
with  the  MTZ-5  tractor.  They  operate  on  the  principle  of  a  prelim.- 
inary  cutting  of  the  leaves  from  the  standing  crop  and  this  is  their 
chief  difference  from  the  SKEM-3  beet  combine  which  cuts  away  the 
leaves  inside  the  machine.  They  are  designed  for  operations  in  non- 
irrigated  areas  on  lih$  mm  rows. 

Diagrams  of  the  process  of  sugar  beet  harvesting  by  the  SCN-l.S 
and  SKF-2  are  almost  identical,  but  the  operating  parts,  which  per¬ 
form  the  same  operations,  are  different  in  design  in  each  combine. 

The  basic  subassemblies  of  the  SKN-1.6  beet  combine  are  shown 
in  fig.  3. 

The  welded  frame  1  rests  on  three  wheels.  The  cutting  appara¬ 
tus  consists  of  two  disc  blades,  rotating  toward  each  other,  that 
are  assembled  on  the  small  frame  with  a  leaf  conveyer.  The  rear 
part  of  the  small  frame  is  hinged  to  the  main  frame  and  the  front 
p^t  rests  on  a  wheel  2.  Runner  tracers  3j  connected  kinematically 
with  the  blades,  have  been  installed  forward  of  the  disc  blades. 

Ihen  the  machine  moves,  the  tracers  set  the  blades  at  the  right 
cutting  height  depending  on  the  height  of  tiie  root  heads  relative  to 
the  surface  of  the  ground. 

The  rear  ends  of  the  runner  tracers  can  move  up  to  50  mm  to  the 
right  or  left  from  the  center  of  the  row  depending  on  the  position  of 
the  roots  in  the  rows. 

The  separation  of  the  leaves  from  the  blades  and  their  removal 
to  the  hopper  is  done  by  one  longitudinal  conveyer  and  one  trans¬ 
verse  conveyer. 

A  root  head  scraper  is  located  behind  the  cutting  apparatus. 

It  consists  of  two  pairs  of  brushes  that  rotate  from  rubberized  belts 
and  is  used  for  cleaning  the  remaing  leaves  and  stems  from  the  root 
heads. 
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The  digging  device  consists  of  trro  pairs  of . plowshares  U  and  foor 
discs  5  that  have  been  installed  in  front  of  the  plowshares. 

The  roots  taken'  out  of  the  ground  are  fed  onto  a  scraper-conveyer 
6,  where  the  soil  is  cleaned  off  of  them. 

Ihe  chain  scraper  type  elevator  7  is  located  behind  the  scraper 
conveyer  and  is  designed  for  feeding  the  cleaned  roots  into  the  hopper 

The  raising  and  lowering  of  the  operating  parts  of  the  beet  com¬ 
bines  is  done  by  means  of  a  hydraulic  cylinder  9. 

The  operating  parts  are  driven  by  the  tractor  power  selection 

shaft  through  the  distributor  reduction  unit  10. 

The  hoppers  are  opened  by  the  tractor  driver  by  means  of  handles 
and  babies.  The  hoppers  close  automatically  by  the  action  of  weights 

11.  ■  '  ■  .'■■■■■  ;  ■  ; 

The  cutting  apparatus  of  the  SfF-2  combine  (see  fig.  2)  as  dis¬ 
tinct  from  the  SKM-1.6  consists  of  a  rotating  forced-disc  type  tracer 
and  a  non-movable  (passive)  blade  that  is  connected  with  the  tracer. 

The  digging  device  is  the  same  as  on  the  51®— 1.6  beet  combine. 

A  cammed  shaft  is  locatsd  behind  it  for  loosening  the  earth  and  for 
feeding  roots  onto  the  conveyer  grate. 

The  rod  shaped  conveyer  feeds  roots  to  the  scraper  which  con¬ 
sists  of  five  shafts  with  cams  and  one  shaft  (the  last)  with  shaped 
discs  that  rotate  toward  the  others.  Earth  and  adulterants  are  hers 
cleaned  from  the  roots.  Later  the  roots  are  fed  onto  the  loading 
conveyer  v/hich  moves  them  side  by  side  to  a  lorry.  The  leaves  are 
collected  in  the  hopper  and  as  it  fills  up  they  are  dumped  automatic¬ 
ally  in  iiie  field  in  piles. 

Operation  of  the  SKP-2  combine  along  the  rovTS  is  done  auto¬ 
matically  by  means  of  a  special  hydraulic  tracer  device. 

The  beet  harvesting  combines  Just  described  londerwent  state 
tests  at  the  Ukrainian  Machine  Testing  Station  in  19^8. 

The  SKN-1.6  and  SKF-2  beet  combines  were  better  in  operation^ 
according  to  a  number  of  indicators  than  the  £KEM-3  beet  combine  with 
which  they  were  ccanpared.  The  beet  roots  vrere  cleaned  of  soil  bet  ter  j 
there  was  practically  no  dirt  on  ttie  leaves,  and  the  leaves  were  cut 
better. 

This  year  [1959],  new  beet  harvesting  combines  are  being  pro¬ 
duced  in  experimental  consignments  and  will  again  be  tested  under 
production  conditions. 

Ihe  S0T-i|0A  beet  loader-cleaner  which  is  mounted  (fig.  u)  with 
a  productivity  of  up  to  I4.O  tons/hr  has  been  developed  by  the  SKB 
[Special  Design  Bureau]  of  the  Dnepropetrovsk  Agricultural  Machine 
Building  Plant.  It  is  designed  for  gathering,  cleaning,  and  loading 
the  sugar  beet  roots  from  piles  in  the  fields.  It  is  mounted  on  the 
MTZ-2  tractor.  It  consists  of  a  frame,  rake  apparatus,  tray,  cleaning 
device,  inclined  conveyer,  and  hydraulic  operation  and  drive  system. 
Seven  hydraulic  cylinders  have  been  installed  on  the  loader-cleaner. 


The  rake  apparatus  is  designed  for  feeding  iiie  beet  roots  onto  the 

trayo 

Hie  tray  is  for  receiving  and  feeding  the  roots  to  the  cleaning 
device  where  they  are  cleaned  and  moved  to  the  inclined  conv^er  which 
then  takes  the  roots  from  the  cleaning  device  for  transport. 

All  the  rotating  parts  are  driven  from  the  tractor  power  selection 

shaft. 

The  process  of  loading  the  beets  is  done  in  the  following  way. 

The  MIZ-2  tractor  with  the  beet  loader-cleaner  backs  up  to  the 
pile.  The  tray  conveyers,  cleaner  worn  conveyers  (shneki),  and  inclined 
conveyer  are  put  into  motion  by  turning  on  the  power  selection  shaft. 

By  means  of  the  l^ndraulic  system  the  rake  apparatus  is  put  into  opera¬ 
tion  and  it  rakes  the  beet  roots  onto  the  tray  where  they  are  picked 
0^)  by  two  conveyers  and  fed  to  the  cleaning  apparatus  and  from  it 
along  the  inclined  conveyer  into  the  trucks. 

The  qualitative  indicators  of  operation  of  the  SOT-i^OA  beet 
loader-cleaner  as  compared  with  the  SNT-2.1  beet  loader  when  loading 
beets  harvested  by  the  SKM-3  beet  conibine  are  given  the  table  in 
accordance  with  data  supplied  by  the  Central  Chernozem  1£ES  [Machine 
Testing  Station]  in  1958. 

5he  GRB-60  unloader  stacker  (fig.  5)  has  been  developed  by  the 
SKB  of  the  Dnepropetrovsk  Agricultural  Machine  Building  Plant  on  the 
basis  of  the  SOT-ijOA  loader-cleaner.  It  is  designed  for  unloading 
sugar  beet  roots  from  trucks  and  trailers  and  stacking  them  in  piles. 

It  has  a  productivity  of  up  to  60  tons/hr. 

During  operation  the  tractor  and  stacker  are  set  parallel  to  ths 
pile.  Trucks  back  up  to  the  unloader  tray,  open  the  tail  gate,  and 
unloader  rakes,  rake  the  beets  onto  the  horizontal  conveyer  of  the 
receiving  tray.  The  beet  roots  are  fed  from  the  horizontal  conveyer 
to  the  inclined  conveyer,  iflMch  stacks  the  beets  in  a  pile. 


Indicators 

SOT-iiOA 

SNT-2.1 

Roots  not  gathered,  and  lost  {%) 

i»9h 

12.51t 

Roots  damaged  {%) 

11.05  . 

10.05 

Contamination  after  loading  {%) 

Loose  soil 

0.68 

1.98 

Soil  on  liie  roots 

i*.37 

5.89 

Loose  leaves 

0.07 

0.85 

Leaves  on  the  roots 

3.05 

3.80 

Losses  of  sugar  plant  bulk  {%) 

0.,33 

0.33 
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The  BN-100  beet  pile  covering  machine  has  been  developed  by  the 
Ukrainian  Scientific  Research  Institute  of  the  Alcohol  and  Liquor- 
Vodka  Industry  and  is  designed  for  covering  piles  of  sugar  beets  with 
soil.  The  pile  covering  machine  consists  of  a  frame  1,  a  plowshare  2, 
sweep  (kryl'chatka)  3>  a  reduction  unit,  housing  U  with  baffle  pa^r 
6,  mechanism  regulating  depth  of  plowshare,  roller  7j  and  lever  8  for 
changing  the  position  of  the  baffle. 

When  the  tractor  and  pile  covering  machine  moves  by  the  pile, 
the  paw  lossens  the  surface  of  liie  ground,  which  is  then  raised  up  by 
the  plow  share  and  fed  to  the  sweep  blades .  The  blades  catch  the  soil 
and  throw  it  out  through  the  opening  in  the  sweep  housing  to  the  pile 
being  covered.  Ihe  soil  is  fed  in  the  right  direction  by  means  of  the 
baffle  whose  slant  is  regulated  by  a  lever.  Soil  can  be  thrown  to  a 
distance  of  1.5-6  meters  and  to  a  height  of  5  meters. 

The  production  of  the  new,  more  improved  machines  describ^ 
above  will  make  it  possible  to  completely  mechanize  the  harvesting  of 
sugar  beets. 
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VII.  NEW  PLOWS 


[Following  is  a  translation  of  an  article  by  V,  I.  Andreyev, 
Engineer,  Altasrsel'mash  [Rubtsovsk  Alt  ay  Agricultiiral  Machine 
Building  Plant],  in  the  Russian-language  periodical  Traktoiy 
1  Sel'khozmashiny  (Itactors  and  Agricultural  Machines^, 
Moscow,  Mo  11,  November  19^9,  Pages  32-3ii»] 


Prior  to  1958,  the  Altaysel'mash  Plant  produced  liie  models 
P5-35J-M.,  P5-35TS,  P5-35TsU  five-bottom  tractor  drawn  plows  which  proved 
to  be  good  plows  and  were  sold  not  only  in  the  Soviet  Union  but  on  the 
foreign  market  as  well* 

However  these  plows  have  a  relatively  high  metal  consumption 
which  for  the  is  715  kg  per  1  meter  working  width.  In  additior 

they  require  excessive  time  for  technical  servicing,  there  is  a  need 
for  a  coupling,  and  also  they  are  not  highly  maneuverable  because  the 
turn  radius  is  5*5-7  meters. 

In  line  with  directions  of  the  party  and  government,  agricultural 
machine  building  plants  since  1957  have  begun  the  change  to  the  produc¬ 
tion  of  more  improved  agricultural  machines  that  have  low  metal  con¬ 
sumption  and  do  not  require  a  large  number  to  service  them. 

Plans  of  the  PNij.-35  momted  plow  designed  by  the  SKB  [Special 
Design  Bureau]  of  the  Plant  imeni  Oktyabr’skaya  Revolyutsiya  were  sent 
to  the  plant  in  1957. 

However  in  as  much  as  the  frame  of  this  plow  was  an  all-welded 
design  from  thin-walled  heavy-duty  sections  and  proved  to  be  not  suff¬ 
iciently  stable  and  conpletely  unrepairable,  the  plant  had  the  problem 
of  developing  a  mounted  plow  free  of  the  inadequacies  noted. 

The  division  of  the  chief  designer  has  designed  the  PNSi;-35 
mounted  four-bottom  plow  (fig.  1)  which  is  distinguished  by  the  fact 
that  the  frame  has  been  assembled  from  conpletely  bent  I  beams.  Such 
a  designed  frame  has  made  it  possible  Tdth  relatively  little  weight 
to  achieve  great  stability  in  the  plow  and  has  made  the  frame  enable 
of  repair. 

The  PNSii-35  plow  has  successfully  undergone  plant  and  state 
tests  and  has  been  accepted  for  series  production  since  the  middle  of 
1958.  It  is  being  produced  both  for  moldboard  and  moldboardless  plow¬ 
ing  according  to  the  T.  S.  Mal'tsev  method  for  viiich  an  additional  set 
of  moldboardless  bottoms  is  provided  for  the  plow. 
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Specifications  of  the  PNSI4.-55  Plovir 


Plow  for 

Moldboard 

Plowing 

Plow  with  Additional 

Set  for  Non-Moldboard 

Plowing 

Bottom  working  width  (cm) 

35 

35 

Plow  working  width  (cm) 

iho 

IhO 

Maximum  plowing  depth  (cm) 

27 

I4O  (for  non¬ 
moldboard  plowing) 

Productivity  with  a  tractor 
speed  of  h.65  km/hr 
(hectares/hr) 

0.65 

0.65 

Plow  weight  (kg) 

570 

760 

Spacing  of  attachments  while 
plow  is  in  motion  (ram) 

750 

750 

The  plow  is  designed  for  operation  in  unit  with  the  HT^kA 
tractor. 

In  19^8,  state  tests  of  the  VPN-2  mounted  digging-up  (Vykopochny^; 
plow  were  concluded  successfully;  it  was  put  into  production  in  place 
of  the  VP-2  tractor  drawn  plow  and  is  distinguished  from  the  latter  not 
only  in  wei^t  (600  kg  lighter),  but  also  by  the  fact  that  it  has 
attachments  both  for  digging  up  young  plants  (fig.  2)  and  for  digging 
up  seedlings  (fig.  3).  The  attachments  can  be  changed  in  the  field. 

The  plow  is  designed  for  operation  in  unit  with  the  DT-51jA 
tractor. 

^ecifications  of  the  VPN-2  Plow 


Size  (ram) 

Length  1,37^ 

Width  ,  2,900 

Height  1,660 

Weight  of  plow  with  both  attachments  (kg)  330 

Px’cductivity  per  day  (minning  meters)  3,000 
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The  Chief  Design  Bureau  attached  to  the  Altaysel‘mash  Plant  is 
also  continuing  in  19^9  to  work  on  the  in^rovement  of  existing  plows 
and  the  creation  of  nev/  designs  of  general  and  special  purpose  plows* 

In  view  of  the  fact  that  the  large  T)T-$hk  and  T-h  crawler  trac¬ 
tors  (newly  developed  at  the  Altay  Tractor  Plant)  cannot  be  loaded  with 
a  four-bottom  plow  on  the  soils  of  Siberia,  the  Altay,  and  Kazakhstan, 
it  has  become  necessary  to  develop  a  five-bottom  or  even  a  six-bottom 
plow  that  can  be  loaded  on  these  tractors. 

The  use  of  a  mounted  version  of  five-  or  six-bottom  plows  (the 
weight  of  which  would  not  be  less  than  700-800  kg)  is  not  possible, 
because  the  rear  axle  assembly  would  be  greatly  overloaded.  Hence  the 
Altaysel'mash  Plant  has  decided  to  develop  multi-bottom  semi-mounted 
plows. 

The  s  end-mounted  plow,  developed  by  the  chief  designer's  divi¬ 
sion,  is  shown  in  fig*  b*  The  arrangement  of  the  frame,  attachments, 
and  undercarriage  are  the  same  as  that  of  the  P5-350  experimental  ' 
tractor-drawn  plow  and  for  that  reason  the  layout  of  the  plows  will 
be  explained  simultaneously. 

The  plow  has  a  flat  frame  made  from  completely  bent  I  beams. 

The  attachments  —  the  bottoms  which  have  been  unified  with  mounted 
plow  bottoms,  and  series-produced  colters  or  disc-type  uglosnimy  — 
skim  colters  are  fastened  to  the  frame* 

On  the  plow  frame  between  the  second  and  third,  bottoms,  a  field 
mechanism  is  installed  which  consists  of  a  -  shaped  axis  with  non- 
equidimensional  elbows,  that  are  set  at  an  angle,  to  which  the  tdieels 
on  tapered  roller  bearings  with  rubberised  metallic  packing  are  fas¬ 
tened.  There  is  no  support  wheel  on  the  semi -mounted  plow. 

On  the  forward  part  of  the  frame  (fig.  6)  the  plow  support  is 
installed,  by  means  of  which  the  plow  is  joined  with  the  tractor,  so 
that  the  longitudinal  connecting  rods  of  the  tractor  liinge  sWp  on 
the  plow  cross  piece  pins  1,  and  the  central  connecting  rod  be  fas¬ 
tened  on  the  balance  arm  3  fork.  After  this  the  plow  is  ready  for 
operation. 

Fig.  b  is  a  diagram  of  operation  of  the  semimounted  plow  to¬ 
gether  with  a  DT-5bA  tractor.  Bie  solid  lines  show  its  position  when 
not  in  operation  and  the  dotted  lines  — -  its  transport  position. 

In  view  of  the  fact  that  the  plow  rests  on  two  transport  wheels 
located  near  the  center  of  gravity,  tiiere  is  no  torsional  force  on 
the  hinge  and  the  weight  exerted  by  the  tractor  on  the  tractor  rear 
axle  assembly  does  not  reach  100  kg. 

The  plow  does  not  have  a  support  cylinder  and  the  field  mech¬ 
anism  is  driven  directly  from  the  tractor  hinge  through  the  balance 
arm  1  (fig.  b)  and  the  field  mechanism  b  connecting  rod  (fig.  6). 

When  raising  it  into  transport  position,  the  ends  of  the  cen¬ 
tral  and  longitudinal  connecting  rods  almost  join  (point  a  and  b  of 
fig.  b)  and  for  that  reason  the  tractor  can  sway  in  a  vertical  direc¬ 
tion  around  these  points  and  not  transmit  this  sws.y  to  the  plow. 
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It  tui'ns  on  a  king  pin  2,  tiftiereupon  the  ii^jper  end  of  the  balance 
arm  1  is  joined  iTith  the  king  pin  axis. 

As  a  result  of  such  a  layout,  the  plow  in  transport  position  is 
connected  with  the  tractor  hinge  as  thou^  by  a  three  dimensional  link 
and  this  makes  it  possible  to  maintain  a  regular  transport  clearance 
during  turns  ^d  \iihen  the  tractor  is  moving  over  uneven  ground. 

In  order  to  release  the  plow,  the  tractor  driver  sets  the  handle 
and  the  plow  drops  by  the  force  of  its  own  w^ght,  whereupon  the  bal¬ 
ance  arm  1  moving  like  a  watch  hand  lets  up  on  the  connecting  rod  and 
the  field  mechanism  pivot  turns  as  much  as  the  screw  h  permits,  where¬ 
upon  the  left  wheel  6  will  move  along  the  field,  restricting  the 
amount  of  drop,  and  "^e  right  wheel  5  is  raised  above  the  upper  edge 
of  1310  moldboards* 

Hie  extent  of  drop  of  iiie  front  part  is  restricted  either  by  the 
length  of  the  vertical  cross  staj^a  of  the  tractor  hinge  or  by  the  col¬ 
lar  on  the  cylinder  rod.  Non  alignment,  as  on  mounted  plows,  is  elim¬ 
inated  by  regulating  the  vertical  cross  stays  of  the  tractor  hinge* 

In  as  much  as  when  it  is  not  in  transport  position,  the  field 
mechanism  connecting  rod  sags,  the  sway  of  the  tractor  does  not  affect 
the  plow. 

A  semi-rmounted  plow  can  easily  be  made  into  the  tractor- 

drawn  plow  or  into  a  semi -tractor  drawn  plow.  In  order  to  do  this 
remove  the  support  and  install  a  coupling  in  its  place  (fig.  5)^  having 
connected  it  by  a  connecting  rod  with  the  field  mechanism,  and  install 
a  support  wheel  on  the  first  plow  beam. 

The  plow  is  hitched  to  the  tractor  for  operation  and  the  support 
cylinder  is  removed  from  the  tractor  and  installed  on  brackets.  When 
the  cylinder  rod  is  moved  forward  as  far  as  possible,  the  plov/  is  in 
transport  position  and  the  plow  frame  when  raised  and  lowered  remains 
in  a  horizontal  position,  because  the  coupling  is  connected  directly 
to  the  field  mechanism.  In  transport  position,  the  plow  rests  on 
three  points:  on  two  viieels  and  on  the  coupling. 

The  extent  of  drop  of  the  plow  is  fixed  by  the  left  field  wheel, 
by  the  position  of  the  coupling  and  the  position  of  the  support  wheel. 
The  position  of  the  left  wheel  and  the  coupling  which  is  connected 
with  it  are  regulated  by  a  screw* 

In  as  much  as  the  plow  is  connected  with  the  tractor  only  at 
one  point,  it  moves  along  the  ground  independent  of  the  tractor.  It 
was  noted  during  state  tests  at  the  Georgian  MIS  [Machine  Testing 
Station]  that  there  is  a  tendency  for  the  coupling  to  buckle  when  the 
plow  was  moving  over  uneven  ground.  In  order  to  eliminate  this,  a 
ball-type  connection  of  the  link  with  the  coupling  has  now  been  uti¬ 
lized. 


During  plant  and  state  tests,  the  P5-35G  plow  proved  to  be  dur¬ 
able,  easy  to  regulate,  and  convenient  to  service.  The  plow  can  be 
equipped  with  series-produced  colters.  The  weight  of  tiie  P?-35G 
(both  the  semi-^nounted  and  tractor  drawn  modifications)  is  9it0  kg, 
i.e.,  300  kg  less  than  the  P5-35I^A  plovrj  traction  resistance  is  5 
percent  less  and  consequently  fuel  consumption  is  reduced  ard  pro¬ 
ductivity  raised.  ' 

The  universality  of  the  P5 -350  plow  should  be  noted  especially. 
Bie  plow  can  operate  with  any  number  of  bottoms—  from  1  to  5j  with 
any  tractor  having  hydraulics,  can  be  moved  even  by  a  tractor  without 
l^draulic  equipment,  and  finally  can  be  taken  off  by  hand  when  the 
hydraulic  system  is  out  of  order.  Other  systems  of  both  moxmted  and 
semi-mounted  plows  have  none  of  these  things. 

The  chief  designer's  division  is  doing  a  great  amount  of  work 
on  further  modernizing  agricultural  machines  in  addition  to  what  is 
being  done  in  the  field  of  creating  new  designs  of  plows#  Por  example 
the  weight  of  the  P5-35MA.  tractor  drawn  plow  was  reduced  by  approx¬ 
imately  30  kg  during  1958.  In  1959^  th^  succeeded  in  reducing  the 
weight  of  the  plow  by  another  50  kg. 

At  the  present  time  a  better  designed  tractor  drawn  plow  with  a 
shortened  frame  and  a  hydraulically  driven  field  mechanism  is  under¬ 
going  control  tests  at  a  number  of  machine  testing  stations. 


VUI.  ANALYSIS  OF  CONSTANI  FLOW  PRODUCTION  AT  TRACTOR 
AND  AGRICULTURAL  MACHINE  BUILDING  PLANTS 

[Following  is  a  translation  of  an  article  by  P»  I.  Minin  and 
V.  K*  Shumilldn  in  the  Russian-language  periodical  Tr^tory 
i  Sel* khozmashiny  (Tractors  and  Agricultural  Machines), 

Moscow,  No  11,  November  19^9,  Pages  38-ijl.l 

Significant  changes  in  the  production  structure  and  sigitiac^t 
technical  progress  are  foreseen  in  the  plan  of  development  of  the  USSR 
economy  during  1959“1965»  Ibis  will  be  ensured  first  of  all  by  the 
more  rapid  development  of.  machine  building.  The  Seven  Year  Pl^  fop- 
sees  the  equipment  of  enterprises  with  new  mac^nery  and  a  fund^ental 
improvement  in  technology  and  production  organizpion*  ^  This  will  be  a 
decisive  factor  in  the  growth  of  labor  productivity,  will  lighten  laboi 
conditions,  and  will  ensure  the  possibility  of  a  furtpr  shortening  of 
the  working  day.  The  June  Plenum  of  the  Central  Committp  CPSU  has 
discussed  and  accepted  important  decisions  in  the  area  of  specializa¬ 
tion  and  automation  of  production.  _  _ 

Important  possibilities  for  the  development  of  tractor  building 
and  agricultural  machine  building  have  been  laid  in  the  further  exp^- 
sion  of  -Hie  use  of  the  constant  flow  method  of  operation,  in  improving 
the  existing  organization  of  constant-flow  production,  in  the  cpnge 
from  elementary  forms  of  constant  flow  operation  to  more  sophisticated 
methods,  and  in  the  specialization  and  automation  of  production  of 
tractors,  agricultural  machines,  and  implements.  >. 

As  has  been  indicated  in  the  decision  of  the  June  Plenum  of  toe 
Central  Committee  CPSU,  toese  reserves  for  the  further  expansion  of 
production  specialization  are  present  especially  where  they  are  favor¬ 
able  conditions  for  the  use  of  constant  flow  methods  of  operation  oi 
the  most  advanced  kind. 

A  special  invest! gaH on  was  organized  by  NIITraktorosel  ichozmash 
[Scientific  Research  Institute  of  Ibactor  and  Agricultural  Machine 
Building]  to  find  means  of  raising  the  efficiency  of  constant  flow 
operation  in  its  different  types  and  forms.  The  investigation  was 
carried  out  by  the  Production  Organization  Chair  of  the  Moscow  Auto¬ 
motive  Mechanics  Institute. 

The  investigation  of  the  state  of  constant  flow  production 
organization  and  the  reserves  on  constant  flow  lines  was  made  in  the 
basic  shops  of  the  following  tractor  plants;  Khar’kov,  Minsk,  and 
Vladimir  arid  at  toe  following  agricultural  machine  building  plants; 
Restsel’masH,  Lyubertsy  imeni  Ukhtoraskiy,  Krasnaya  Zvezda,  and_ 

I^asnyy  Aksay.  The  results  of  toe  investigation  which  are  t^ical 
for  the  indicated  branches  of  machine  building  are  reported  in  this 
article. 

The  composite  findings  of  the  investigation  of  constant  flow 
organization  at  6)4.  basic  production  shops  and  at  I98  sections  in 
tractor  and  agricultural  machine  building  plants  cited  above  have 
been  classified  according  to  basic  features  of  constant  flaw  l:Lnos 
and  have  been  set  forth  in  table  1. 
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Table  1  [Part  Ij 


Jomposite  Data  from  Idle  Results  of  an  Investigation  of  the  Status  of  the 
Organizational-Technical  Level  of  Constant-Flow  Production  Organization 
at  Soviet  Tractor  and  Agricultural  Machine  Building  Plants  (the  Status 
;s  of  Feb-May  1958) 


O'lant  Total  Constant  Number  of  Sub-  Number  of  Number  of  Number 


Flow  Lines  in 

assemblies  or 

Operations 

Working 

Workers 

Basic  Produc¬ 

Parts  Alloted 

Performed 

Places  on 

Einployc 

tion  Covered 

to  Constant- 

on  Constant  Constant- 

on  Con-’ 

by  Investiga¬ 

Flow  lines 

Flow  lines 

Flow  Lines 

stant 

tion 

Flow  Li 

Iiliar*kov 

Tractor 

173/5 

897^ 

3,ij65 

2,528 

2,139 

rdnsk 

109 

h90 

■  ■'1,832 

1,311 

971 

..'ractor 

■m 

■T-adimir 

Tractoi’ 

59/ — 

!  . 

857 

1*1*3  ’ 

388 

7T2 

-  . 

Postsel’- 

aash 

62/15 

lito 

”  1*51 

i*23 

582 

Trashaya 

51/13 

80^ 

311 

1*22- 

.  1*2'.'- 

jvezda 

Lyubertsy 

imeni 

16/11 

U8i3 

376 

527** 

'  39oi 

I’khtomskiy 

’rasnyy 

Aksay 

25/5 

1*96 

-171* 

189 

260 

Total 

52h/6h^ 

7,1*66 

5,81*3 

:  5,159 

Plant 


Table  1  [Part  2J 

Specification  of  Constant-Flovr  Lines 
Type  of  Production  ^e  of  Movement  of  Workpiece 

Constant-Plow  Constant-Flow  Continuous  Non-Contin- 


Mass  Series 

Non-Auto-  Auto-  Variable 

mated  mated  Constant- 

Flow  with 
Resetup  of 

,  Line  for 

each  part 


Khar’kov 

Tractor 

126 

1 

22 

Minsk 

Tractor 

MK 

71 

2 

7 

Vladimir 

Tractor 

VTZ 

58 

1 

■ 

Rostsel’- 

mash 

3U 

6 

13 

ICcasnaya 

Zvezda 

21 

2 

h 

LjTibertsy  12 
imeni 

TJkhtomskiy 

h 

20 

Krasnyy 

Aksay 

12 

- 

6 

Total 

33h 

16 

72 

Action  Con-  uous  Action 
stant  Flow  Constant 


Group 

(Duration 

Flow  (Dur¬ 

Constant- 

of  Opera¬ 

ation  of 

Plow  (with 

tion  Syn- 

Operation 

out  Resetup  chronized 

not  Syn- 

for  each 

with  Cycle  chronized 

Part) 

with  Cycle 

2h 

15 

158 

29 

3 

106 

2 

57 

9 

12 

50 

2h 

2 

h9 

9 

9 

36 

7 

- 

25 

.02 

h3 

1*81 
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Table  1  [Part  3] 


Method  of  Maintaining  Operating  Rhythm 

With  Regulated 
Operating  Rhythm 

With  Operating  Rhythm 
Maintained  by  Workers 

Khar'kov  Tractor 

ih 

159 

Minsk  Tractor  MIZ 

105 

Vladimir  Tractor  VTZ 

'  .1 

58 

Rostsel’mash 

18 

hh 

Krasnaya  Zvezda 

2 

h9 

Lyubertsy  imenl 
Ukhtomskiy 

9 

36 

Ihrasnyy  Aksay 

h 

21 

Total 

,^2 

h72 
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Table  1  [Part  Ij] 

Specifications  of  Constant  Flo^T  Lines 


Plant 

Transport 

Conveyers 

Distributor 

Conveyers 

Continu¬ 

ously 

Moving 

Conveyers 

Inter-  With  Hoist 
mittent  Transport 
Con-  Equipment 
veyers  (Overhead 

Crane#  Tel¬ 
pher,  Mono- 
rail) 

Roll  er 
Con¬ 
veyer 

Khar'kov 

Tractor 

5 

9 

16 

— 

33 

25 

Minsk 

Tractor 

MTZ 

h 

— 

2 

5 

28 

23 

Vladimir 

Tractor 

VIZ 

1 

— 

6 

17 

22 

Rostsel'- 

mash 

1 

- 

12 

- 

19 

3 

Krasnaya 

Zvezda 

8 

- 

11 

h 

12; 

— 

Lyubertsy 

imeni 

Ukhtomskiy 

6 

1 

6 

mm 

li; 

h 

Krasnyy 

Aksay 

5 

2 

3 

M 

11 

1 

Total 

30 

12 

50 

15 

136 

78 

39- 


Table  1  [Part  5] 

Specifications  of  Constant-Flow  Liiues 

Plants  Movement  Hand  Carrying  Stationary  Work-  Number  of 

of  Work-  of  Worlq)iece  piece,  when  not  Shops 

piece  on  ftom  one  Oper-  it,  but  Workers  Having 

Cartsj  on  ation  to  Move  Along  Line  Constant 

own  Wheels  another  Doing  Operations  Flow  Lines^ 

in  Succession 


Khar'kov 

Tractor 

33 

98 

1 

15A 

Nhnsk 

Tractor  MTZ 

72 

57 

•• 

12/li 

Vladimir 
Tractor  VIZ 

1 

32 

- 

5/- 

Rostsel*- 

mash 

12 

23 

- 

9/6 

Krasnaya 

Zvezda 

28 

27 

- 

7/it 

Lyubertsy 

imeni 

UkhtomskLy 

27 

5 

- 

9/it 

Erasnyy 

Alisay 

lit 

- 

7/3 

Total 

178 

256 

1 

6it/2 

*  The  denominator  indicates  the  number  of  constant-flow  lines  in  initia 
processing  shops  and  the  numerator,  their  total  number. 

1.  Without  parts  cast  in  malleable  cast  iron  shop. 

2.  Without  parts  cast  in  gray  and  malleable  cast  iron  shops. 

3«  Without  parts  cast  in  gray  and  malleable  cast  iron  shops, 
ij..  Without  vrorking  places  in  foundries 

Without  tTorkers  on  constant-flow  lines  in  foundries. 

6.  Without  parts  cast  in  gray  and  malleable  cast  iron  foundries. 

7.  The  numerator  gives  the  total  number  of  shops  in  v;hich  the 
constant  flow  lines  were  studied  and  the  denominator,  the 
number  of  primary  processing  shops. 


Of  the  $2k  constant  flow  lines  covered  by  the  investigation,  ii60 
have  been  organized  in  machine  assembly  shops  and  the  rest  in  initial 
processing  shops,  including  28  constant  flow  lines  in  foundries. 

An  analysis  of  the  factors  influencing  the  degree  of  constat- 
flow  (potoclinost* )  in  initial  processing  shops  shows  that  the  chief 
cause  hindering  the  extension  of  constant  flow  organization  of  \Tork  in 
the  press  and  forging  shops  and  in  the  die-forging  shops  of  the  plants 
cited  above  is  the  inadequate  scale  of  output,  the  inadequate  unifica¬ 
tion  and  standardization  of  die-forged  and  forged  parts,  and  the  in¬ 
adequate  specializaHon  of  their  production.  With  the  high  productiv¬ 
ity  existing  at  press  and  forging  equipment  plants,  for  the  efficient 
organization  of  constant  flow  operation  it  is  necessary,  by  the  uni¬ 
fication  and  standardization  of  parts  and  their  structiiral  elements, 
to  sharply  increase  the  scale  of  output  of  technologically  similar 
products  in  press  and  forging  shops.  This  is  the  most  important  basic 
condition  for  organizing  specialized  production  and  constant-flow  oper 
ation.  Even  more  extensive  possibilities  for  the  organization  of  con¬ 
stant  flow  operation  exist  with  the  organization  of  centralized  found¬ 
ries  and  press  and  forging  shops  and  plants  that  take  care  of  several 
enterprises.  Thus  there  is  the  possibility  of  greater  unification  of 
parts  produced  for  the  different  enterprises.  This  conclusion  is  con¬ 
vincingly  substantiated  by  the  findings  of  the  investigation  and  the 
practice  of  foreign  firms  in  more  technically  developed  countries. 

On  the  whole,  the  degree  of  production  encompassed  by  constant- 
floTf  organization  is  characterized  by  the  coefficients  of  constant 
flow  cited  in  table  2  for  tractor  and  agricultural  machine  building 
plants. 

For  the  sake  of  comparison  it  might  be  pointed  out  that  the 
constant  flow  coefficient  at  Soviet  motor  vehicle  plants  averages 
90  percent. 

The  constant  flow  coefficients  fluctuate  significantly  for  diff¬ 
erent  shops.  For  example,  at  KhTZ  [Khar’kov  Tractor  Plant],  it  fluc¬ 
tuates  from  l9»3  to  100  percent,  at  the  Rostsel'mash  Plant  from  15«8 
to  U0»$  percent,  and  at  the  Krasnyy  Aksay  Plant  from  lh»6  to  $6  per¬ 
cent. 

From  the  data  cited  in  table  2  it  is  evident  ihat  at  agricul¬ 
tural  machine  building  plants,  basic  production  organized  by  constant 
flow  methods  is  two  times  less  than  at  tractor  plants.  The  data  cited 
concerning  the  extent  of  constant  flow  testify  to  the  fact  that  at  the 
plants  indicated,  especially  at  agricultural  machine  building  plants, 
there  are  great  possibilities  for  further  expanding  constant  flow  pro¬ 
duction  by  the  specialization  of  production,  the  basis  of  which  is  the 
unification  and  standardization  of  products  manufactured  by  the  plants. 
Efficient  automation  and  complete  mechanization  of  production  processs.-' 
is  possible  only  at  specialized  enterprises. 


Table  2 

Plants  Extent  of  Constant  Flow  in 

Percentages  of  the  Total 
Number  of  Parts 


Tractor; 

Altay  61+.7 

Chelyabinsk  6ii«0 

Khar'kov  63*5 

Stalingrad  63*5 

Vladimir  63.0 

Minsk  5>5.7 

Lipetsk  ,‘^0.2 

Average  for  tractor  plants  59*7 

Agricultural  Machine  Building; 

Rostsel’mash  21, li 

Krasnyy  Aksay  29.0 

Krasnaya  Zvezda,  [Lyubertsy]  imeni  tJkhtomskiy  ■  2ij.,l 

Constant  flow  coefficient  for  23.it 

agricultural  machine  building 
plants  averages 


It  is  evident  from  an  analysis  of  the  data  in  table  1  that  at 
tractor  plants,  iirhich  manufacture  a  structurally  and  technologically 
more  complex  product,  they  perform  a  greater  number  of  operations  on 
constant-flovr  lines  especially  machining*  Thus  at  KhTZ,  MIZ  [Minsk 
Tractor  Plant],  and  VTZ  [Tladindr  Tractor  Plant],  17  operations  are 
performed  on  the  average  on  one  constant  flow  line,  whereas  at  agri¬ 
cultural  machine  building  plants  ---  an  average  of  operations. 

It  follows  from  this  that  at  agricultural  machine  building  plants,  the 
introduction  of  new  machinery  should  be  directed  to  the  more  ^tensive 
use  of  unit-type  machine  tools  which  ensure  a  rise  in  productivity  as 
compared  with  poorly  organized  constant  flow  lines* 

On  the  whole  constant-flow  lines  have  been  organized  better  at 
tractor  plants  and  this  is  corraborated  by  the  fact  that  the  number  of 
worker-operators  on  the  lines,  as  a  rule,  is  fewer  than  the  number  of 
tTOrking  places,  because  certain  workers  do  not  one,  but  two  or  more 
operations,  changing  during  the  shift  from  one  Virorking  place  to  the 
other* 

For  example,  on  the  line  for  machining  crankshafts  at  KhTZ,  itO 
people  took  care  of  6k.  world.ng  places;  on  the  line  for  machining  cam¬ 
shafts,  there  were  12  people  at  27  working  places;  and  on  the  line  for 
macluning  oil  ptuops,  there  were  8  people  at  26  working  places,  etc. 

At  agricultural  machine  building  plants,  especially  at  the 
Rostsel'mash  arid  Krasnyy  Aksay  plants,  on  a  number  of  constant-flow 
lines  the  number  of  wcu’ker-operatbrs  exceed  the  niimber  of  working 
places  on  the  line.  For  example,  on  the  line  for  assembling  the 
kuTS-i).  cultivator  frame,  there  were  35  people  at  18  working  places; 
on  the  line  for  machining  cultivator  teeth,  there  were  10  people  at 
3  working  places.  At  the  Rostsel'mash  Plant  on  the  chassis  line, 
there  were  18  people  at  8  working  places;  on  the  main  assembly  con¬ 
veyer,  92  people  at  25  working  places. 

This  can  be  ejqslained  by  the  basic  lack  of  hoist  and  transport 
equipment  and  also  in  a  number  of  instances  by  the  unsatisfactory 
separation  of  production  processes  done  on  the  constant  flow  lines, 
i.e*  by  the  lower  level  of  production  organization  and  the  inade¬ 
quate  equipment. 

Of  the  52  it  constant-flovf  lines  examined  during  the  investiga¬ 
tion  at  the  tractor  and  agricultural  machine  building  plants  indi¬ 
cated  above,  334  lines  or  63.8  percent  are  constant  flow-mass  pro¬ 
duction,  unautomated  lines.  A  stofficiently  large  volume  of  pro¬ 
duction  is  necessary  for  organizing  efficient  automatic  lines.  For 
this  reason,  automatic  constant  flow  lines  in  the  branches  of  mach¬ 
ine  building  indicated  have  until  now  not  been  widespread,  for 
exanple  at  the  Khar* kov,  Minsk,  and  Vladimir  Tractor  Plants,  there 
are  three  autcanatic  lines  for  machining  cylinder  heads  and  12  auto¬ 
matic  constant  flow  lines  at  agricultural  machine  building  plants, 
including  lines  for  machining  nuts  and  bolts:  6  at  the  Rostsel'mash 
Plant,  i;  at  the  Plant  imeni  Ukhtonskiy,  and  2  at  the  Krasnaya  Zvezda 
Plant. 


At  series-production  enterprises  and  seclaons,  series-constant- 
floviT  lines  and  the  group  method  of  machining  parts  have  enormous 
importance  in  raising  labor  productivity.  The  findings  of  the  inves¬ 
tigation  show  that  variable-constant-flow  and  group-constant  flow- 
lines  are  not  used  as  extensively  as  they  should  be  at  tractor 
plants.  They  are  employed  relatively  more  extensively  at  agricul- 
•tural  machine  building  plants. 

At  the  tractor  plants  (KhTZ  and  MIZ),  constant-flow  series- 
production  lines  comprise  10.8  percent  of  the  total  number  of  con¬ 
stant  flow  lines. 

There  is  a  different  situation  at  the  agricultural  machine 
building  plants,  where,  with  the  exception  of  the  Rostsel’mash 
Plant,  constant-flow  series  production  lines  are  more  -widespread 
than  constant  flov?  mass  production  lines.  At  the  Rosts  el 'mash 
Plant  they  comprise  35  percent  of  the  total  number  of  constant  flow 
lines,  $0  percent  at  -the  Krasnyy  Aksay  Plant,  55  percent  at  the 
Krasnaya  Zvezda,  and  61t  percent  at  the  Plant  imeni  Okhtomskiy. 

The  investigation  has  shown  that  the  possibilities  for  fur¬ 
ther  es^anding  the  use  of  constant  flow  series  production  lines  is 
far  from  exhausted,  especially  at  agricultiiral  machine  building 
plants.  Hovrever  with  -the  present  state  of  standardization  and  -uni¬ 
fication,  the  more  extensive  use  of  constant,  flow  methods  of  oper¬ 
ation  cannot  be  developed  further. 

Constant  flow  series  production  lines  in  agricultural  mach¬ 
ine  building  are  relatively  more  widespread  and  this  can  be  explained 
primarily  by  the  small  machine  tool  capacity  of  agricultural  mach¬ 
inery  parts  and  -fche  xonsatisfactory  scale  of  output  and  as  a  result 
the  organization  of  constant  flow  lines  for  one  type  of  part  is  not 
economically  feasible.  There  are  great  possibilities,  Tintil  now 
almost  completely  not  utilized,  at  agricultural  machine  building 
plants  for  organizing  the  group  machining  of  a  number  of  parts 
according  to  the  method  of  en^neer  Mi-trofanov. 

At  agricultural  machine  building  plants  5  pai’ts  on  the  aver¬ 
age  are  alloted  to  each  variable  constant  flov/  line  and  2-3  parts  to 
each  group  constant  flow  line,  i.e.  approximately  the  same  as  at 
■tractor  plants. 

It  is  very  important  to  note  that  at  the  plants  examined, 
about  92  percent  of  -tiie  constant  flov/  lines  are  non-continuous  action 
constant  flow  lines j  -Hae  duration  of  -the  different  operations  done  on 
these  lines  has  not  been  synchronized  with  the  operating  cycle  of  con¬ 
stant  flow  lines.  ,  !  ■ 

The  remaining  8  percent  of  the  lines  are  continuous  action  con¬ 
stant  flow  lines.  Basically  these  are  continuous  action  constant 
flow  lines  for  assembling  subassemblies  and  parts,  constant  flow 
lines  in  foundries,  and  automatic  lines. 


More  bhan  90  percent  of  the  constant  f  loss-  lines  at  txractor  and 
agricultural  machine  building  plants  operate  with  an  open  work  rhytlim, 
maintained  by  the  workers  themselves.  The  remaining  10  percent  of  the 
constant  flow  lines  .operate  with  a  regulated  v/orlc  rhythm  maintained  in 
accordance  with  the  assigned  speed  of  the  conveyer,  thus  ihe  constant 
flow  rhsrbhm.  is  observed  at  each  working  place.  Lines,  with  a  regulated 
work  rhythm  have  a  higher  level  of  organization  of  work  and  a  higher 
productivity. 

On  the  whole  constant  flow  lines  have  been  inadequately  mechan¬ 
ized.  Of  the  52 It  constant  flow  lines  only  10?  have  conveyers,  . 
including  6^  work  conveyers  on  which  work  is  done  directly;  only  $0 
of  the  conveyers  are  continuous  action  types . ,  There  are  32  trans¬ 
port  conveyers. 

Such  very  simple  transport  equipment  as  roller  conveyers  are 
not  widespread,  only  about  15  percent  of  the  constant  flow  lines  have 
been  equipped  with  these. 

Hoist  and  transport  equipmen-^  is,  clearly  inadequate  on  non- 
con  tinuous  action  constant  flow  lines;  more  than  half  of  them  do 
not  have  any  kind  of  mech^ization  eqiiipment. 

All  of  this  goes  to  explain  the  extensive  use  on  constant  flow 
lines  of  tractor  and  agricultural  machine  building  plants  of  manual 
labor  in  moving  parts  being  machined  from  one  operation  to  another. 

On  these  lines  as  a  rule  there  is  low  labor  producti^ty  and  a  com¬ 
pletely  inadequate  utilization  coefficient  of  equipment. 

The  data  cited  makes  it  clear  where  and  by  what  means  it  is 
possible  to  receive  a  significant  effect,  to  raise  labor  productivity, 
to  obtain  better  use  of  equipment  rdth  a  given  level  of  standardiza¬ 
tion  and  production  specialization. 

An  analysis  of  the  constant  flow  lines  shows  that  non-continuous 
action,  single  type  part  Codnonomenklaturnyye),  constant  flow,  mass 
production  lines  are  more  widespread  at  tractor  plants  and  multi-type 
part  (mnogonomenklatumyye),  variable  constant  flow  and  group  con¬ 
stant  flow  lines  at  agricultural  machine  building  plants. 

Now  non-continuous  action  constant  flow,  single  and  raulti- 
type  part  constant  flow  lines  are  standard  for  plants  in  the  branches 
of  machine  building  indicated. 

Certain  standard  constant  flow  lines  were  subjected  to  a 
detailed  examination.  It  is  well  known  that  the  duration  of  vari¬ 
ous  operations,  done  on  non-continuous  action  lines,  are  different. 

It  does  not  equal  the  computed  operating  cycle  of  the  line,  and  as 
a  result  a  complete  proportionality  of  the  processes  is  not  ensured. 

Ssnachronousness  of  an  operation  done  on  a  constant  flow  line 
is  characterized  by  the  load  coefficient  of  the  equipment  installed 
in  the  line. 


For  example  at  the  Vladimir  Tractor  Pl^t  on  a  noh-continuous 
action  constant  flow  line  for  machining  connecting  rods,  the  load 
coefficient  according  to  the  findings  of  the  investigations  was  $0 
percent,  on  the  line  for  flsrwheels  Percent,  on  the  line  for  cam¬ 
shafts  Uo  percent,  and  on  the  idnC' for  crankshafts  percent. 

There  are  approximately  the  same  load  cbeffi-cients  on  similar 
non-continiious  action  constant  flow  lin^  at  other  tractpr  plants. 

In  general  this  characterizes  the  low  level  of  synchronization  of 
processes  and  the  inadequate  use  of  equipment  in  the  constOTt  flow 
lines  indicated.  Basically  tliis  depends  on  an  insufficient  volume 
of  production  and  on  the  low  level  of  production  organization.  At 
the  Rostsel'mash  and  Krasnyy  Aksay  plants,  according  to  the  findings 
of  the  investigation,  the  synchronization  of  processes  on  standard 
constant  flow  lines  is  characterized  by  a  load  coefficient  within 
limits  frcm  71  to  86  percent,  i.e.,  somewhat  hijgher  than  at  tractor 
plants.  Hovrever  this  depends  on  the  greater  volume  of  output  and 
not  on  the  better  organization  of  production. 

For  various  operations  dphe  bn  constant  flow  lines,  the  dxir- 
ation  of  which  does  not  equal  the  computed  work  cycle  of  ttie  line, 
there  is  a  more  or  less  sigiificant  divergence  from  the  average 
load  coefficient  for  the  line. 

Thus,  the  average  divergence  or  coefficient  of  hon-propor- 
tionality  on  the  non-continuous  action 'constant  flow  line  for  machin¬ 
ing  connecting  rods  at  the  'VLadimir  Tractor  Plant  is  iili  percent  and 
the  maximum  divergence  from  the  average  load  is  96  percent. 

The  significant  reserves,  that  exist  on  hon-continuous  action 
constant  flow  lines,  are  characterized  also  by  the  coefficients  of 
discontinuity  of  the  processes,  done  on  the  constant  flow  lines, 
which  show  how  many  times  the ' time  between  operations' is  greater 
than  the  machining  time.  Table  3  contains  the  findings  made  dur¬ 
ing  the  investigation  concerning  iiie  coefficients  of  discontinuity 
for  certain  plants. 


Table  3 


Plant  Name  of  Line 

Total  dilation 
of  Machining 
Cycle  (ndn.) 

Labor  Consumption 
for  Machining  (min.) 

Discontin- 

tiity 

Coeffi¬ 

cient 

KhTZ  Cylinder  blocks 

1,?00 

233.U 

6,kh 

Camshaft 

225 

60.7 

3.71 

Connecting  rod 

and  cover 

310 

1j6.7 

6.15 

Cylinder  sleeve 

200 

19.2 

10.]4 

RSM  Drive  sprocket 

25 

li.65 

^.3 

Hubs 

66 

10.9 

6.0 

Krasnyy 

Aksay  Beam  bracket 

6k 

2.01 

8.0 

The  data  in  table  3  about  the  degree  of  noiproportionality  and 
discontinuity  of  the  processes  show  the  existence  of  large  reserves 
on  non—continuous  action  constant  flow  lines^  Vi/hich  can  be  used  to 
a  significant  extent  -with  the  better  organization  of  their  opera¬ 
tion.  In  order  to  do  this  a  careful  examination  of  all  the  elements 
of  constant  flow  production  is  required,  the  implementation  of  changerj 
in  the  operation  of  the  lines  as  regards  each  operaliDn  and  most 
important,  the  establishment  and  strict  observance  of  an  organized 
regulation  of  operation  and  servicing  of  constant  flovr  lines. 


The  findings  of  the  investigation  show  that  the  constant  flow 
lines  both  at  the  tractor  plants  and  at  the  agricultviral  machine 
building  plants  do  hot  opera:te  rhj’iihnd.cally,  33ius  after  a  detailed 
investigation  Of  relatively  well  organized  constant  flow,  the  follow¬ 
ing  coefficients  of  actual  operating  rhythm  were  established  (table  ii) 
which  could  be  raised  with  a  better  organization  of  servicing  and 
greater  mechanization. 

Table  1+ 

Plants  Name  of  Line  Coefficients  of  Actual  Operating 


Rhythm 

KhTZ  Crankshafts  78.5 

Cylinder  blocks  88.7 

RSM  Drive  sprocket  88,6 

Thrashing  machine  crankshaft  81^.5 

Drim  shaft  80,6 


One  of  the  main  inadequacies  in  the  organization  of  constant 
flow  lines  is  the  non-observance  of  the  basic  conditions  of  their 
normal  operation,  to  wit: 

a/  non-observance  of  established  production  operations  when  a 
constant  flow  line  is  organized  and  its  unsystematic  change  for  varioa 
operations  done  on  constant  flow  production^ 

b/  non-observance  of  the  method  of  servicing  constant  flow  line 
with  blanks,  parts,  tools,  transport,  and  repair,  etc. 

c/  non-observance  of  a  work  procedure  regulating  the  actions  of 
the  different  workers  who  are  assigned  several  operation  in  constant 
flow-production. 

d/  the  lack  of  varied  inter-shop,  inter-line,  and  intra-line 
stocks  of  materials  strictly  maintained  at  a  set  level.  One  of  the 
main  causes  of  inadequacies  in  the  operation  of  constant  flow  lines 
is  underestimation  of  the  role  and  significance  of  reserve  stocks  of 
material  and  violation  of  established  norms  of  reserve  stocks.  It 
is  impossible  to  deny  the  decisive  significance  of  the  factors  indi¬ 
cated,  However  they  are  violated  ever3nidiere  and  as  a  result  there  is 
disorganization  in  the  operation  of  constant  flor/  lines. 


When  there  is  strict  observance  of  the  elementary  but  extremely 
important  rules  enumerated  above,  without  which  normal  operation  of 
constant  flow  lines  is  generally  impossible,  a  sharp  increase  in  labor 
productivity,  a  rise  in  the  extent  of  the  operating  rhythm  and  effi¬ 
ciency  of  operation  of  existing  constant  flow  lines  is  possible  often 
by  organizational  measures  alone  without  substantial  material  expen¬ 
ditures.  Hence  it  follcw/s  that  for  improving  the  organization  and 
raising  the  efficiency  of  operation  on  the  overwhelming  majority  of 
existing  constant  flow  lines,  an  improvement  of  their  orga^zational- 
technical  level,  and  perfecting  the  organization  of  operation  on  the 
more  widespread  single-  and  multi-type  part  non-continuous  action 
constant. flow  lines  are  the  most  important  tasks. 

The  high  production  rhythmic  operation  of  a  non-continuous 
action  constant  flow  line  is  possible  only  on  iiie  condition  that  there 
is  strict  observance  of  a  so-called  "advertising  to  improve  the  organ- 
ization  of  line  operation,  the  essence  of  which  is  included  in  the 

follcs'dng;  .  . 

a/  for  workers  not  engaged  fully  in  one  operation  it  is  necess¬ 
ary  to  select  additional  operations  with  account  taken  that  the  sum  ol 
piece  work  time  be  approximately  equal  to  the  computed  operation  cycle 
of  the  constant  flow  line.  When  this  is  done,  it  is  necessary  to 
establish  and  strictly  observe  a  graph  of  the  work  order  which  deter¬ 
mines  the  periods  of  worker  change  from  one  operation  to  the  other j 
b/  to  establish  and  strictly  observe  periodicity  in  servicing 
lines;  when  determining  periodicity,  a  short  more  efficient  p^iodicity 
should  be  selected?  for  average  parts  the  duration  of  the  periods  of 
servicing  is  recommended  at  1-2  hours  and  for  small  parts  at  it-8  hour  . 

c/  at  the  beginning  of  a  shift,  constant  flow  lines  should  be 
provided  ivith  blanks,  which  should  be  supplied  in  definite  amounts  to 
a  definite  place  and  it  is  necessary  to  use  suitable  packing  and 
transport  equipment? 

d/  to  establish  and  strictly  observe  a  compulsory  change  of 
tools  which  should  be  done  after  definite  periods  of  time?  the  tool 
grinding  should  be  centralized  and  done  by  qualified  tool  grinders 
who  are  paid  in  accordance  with  a  time  and  bonus  system?  there  shou-^d 
be  reserve  sets  of  tools  at  all  the  working  places. 

e/  setup  of  equipment,  delivery  of  blanks  and  parts,  replenish¬ 
ment  of  reserve  stocks  at  a  set  level,  removal  of  machined  parts,  pici..** 
up  of  chips,  small  scale  repair  and  other  such  work  should  be  done  by 
T/orkers  in  the  preparatory  shifts  who  work  according  to  a  schedule  se 
for  them  that  is  in  conformity  ^vith  the  time  of  operation  of  the  basl:; 
shifts?  underestimation  of  the  importance  of  preparatory  shifts^  and 
their  improper  organization  has  an  adverse  effect  on  the  operation  of 
constant  flow  lines? 


c>' 


f/  it  is  necessary  to  keep  the  right  amount  of  so-called  tiuni- 
over  reserve  stocks  of  materials  (oborotnyye  zadely),  that  are  created 
between  adjoining  non-synchronized  operations.  The  availability  of 
these  reserve  stocks  makes  possible  the  rhythmic  operation  of  the 
entire  constant  flow  linej  without  definite  turnover  reserve  Stocks 
normal  operation  and  the  smooth  output  of  hon-continuous  action  con¬ 
stant  flow  lines  is  impossible^ 

g/  in  our  opinion  it  is  worthwhile  to  introduce  a  time  and 
bonus  system  of  pay  on  smoothly  operating  constant  flow  lines. 

The  observance  of  all  these  conditions,  which  are  well  kno^  to 
most  people  but  not  adhered  to,  is  noi;  an  easy  thing  and  requires  the 
approval  and  efforts  of  all  production  personnel.  Without  a  radical 
change  and  decisive  strengthening  of  the  entire  sjrstem  of  organiza¬ 
tion  of  constant  flow  operation,  it  is  inpossible  to  achieve  sub¬ 
stantial  results.  This  was  discussed  in  the  decisions  of  the  June 
Plenum  of  the  Central  Committee  CPSU. 

Tractor  and  agricultural  machine  building  plants  are  doing  a 
^eat  amount  of  work  in  the  direction  of  technical  progress  of  pro¬ 
duction.  However  the  results  of  this  Work  compared  with  the  enor¬ 
mous  possibilities  that  exist  is  still  not  satisfactoiy. 


